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Secondary Rural Roads 

- Critical to Development 

But Sometimes "Neglected": 
An introduction to this special issue 

of The Journal 

lan Johnston, 
Chairman, REAAA Technical Committee 

In October 1999, for the first time in its long and dis­

tinguished history, the World Road Association (PIARC) 

held its quadrennial World Roads Congress in South­

east Asia. The Government of Ma lays ia was the 

proud host of the XXIst World Road Congress in Kuala 

Lumpur. 

REAAA was given the honour of arranging and 

conducting a special workshop during the Congress 

to focus world attention on the role of roads in a 

nation 's econom ic and social development, w ith 

special attention to this region. REAAA did so in close 

cooperat ion with the PIARC Committee responsible for 

promoting global technology transfer. We were delighted 

to have the opportunity as fac ili tating techno logy 

transfer in our reg ion is a key objective of the REAAA 

Strategic Plan. 

We chose to put the spotlight on secondary rural 

roads, because of a belief that funding levels for, and 

the technological study of, such roads do not match 

their importance in development. judging by the 

excel lent attendance at the workshop and the v igorous 

participation by the audience we met a clear need for 

debate. This issue of The journal contains the four 

papers presented, together with a brief summary of the 

discuss ion that took place and of the conclu sions 

reached. 
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I w ish to acknowledge the support I received from my 

colleagues on the planning committee in turning an idea 

into reality: 

e Dr Theo Michels, from the Centre for Research and 

Contract Standard isat ion in Civi l and Traffic 

Engineering in The Netherlands; 

• . Professor Mohamed Rehan Karim, from the University 

of Malaya in Malaysia 

e Profe ssor John Metca l f , f rom Louisiana State 

University in the USA. 

The success of this special event, however, was due 

princ ipall y to the speakers. We were extremely 

fortunate to find four people who not only had high 

expert ise in the subject but w ho presented thei r 

material c learly and w ith pass ion. Th e Keynote 

Address, by Colin Ellis from the UK Department for 

International Development, provided an excellent 

overview of the issues. It was fol lowed by three case 

stud ies - Malays ia (by Wong Wai Ching of the 

Department of Publ ic Works), South Asia (by Thampi l 

Pankaj of the World Bank) and Asia and Austra lasia 

(by D ick Wharton , fo rmerl y of Mai n Road s 

Queeensland . Both REAAA and PIARC are indebted to 

these four ior the level oi effort and expertise that re­

sulted in a unique collection of papers on a relatively 

neglected topic. 
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KEYNOTE PAPER 

The Role Of Secondary Rural Roads 
In Economic and Social Development 

In Developing Countries 

C I Ellis 
Divisional Engineering Adviser - Asia, 

Department for International Development, UK 

1. Background 

To clarify the scope of this keynote paper it may be 
helpful to define, at least loosely, what is to be 
considered as the meaning of 'secondary rural roads'. 
The term clearly does not include the routes which 
link signif icant urban centres but does include low 
volume roads which may be cal led collector roads 
and feeder roads. Many of these roads w ill carry traffic 
of less than 100 vehicles per day and in some countries 
may well have a surfac ing of earth or gravel. 

Although traffic levels may be low the tota l length of 
'secondary rural roads' can often amount to 70% or 
more of the total national network. Circumstances w ill 
vary widely from country to country and from one 
climatic region to another but hopefully the principles 
underlying the comments in this paper wi ll be valid 
for all. 

It is probably fair to say that the current position, as 
perceived by the majority of people with a responsibil ity 
for th is sub-sector, is that secondary rural roads are 
under valued and under funded. In times of extreme 
pressure on public funds, few would disagree w ith 
priority being given to the maintenance of primary 
inter-urban routes, but priorities need to be balanced 
to reflect the rea l importance of secondary rural roads. 

2. Accessibility 

The key role of secondary rural roads is to provide 
accessibility. A road has no value in itself. Its value 
lies in being part of a network which provides for 
peoples accessibility needs. Accessibility embraces 
both economic and soc ial needs. Trad itiona l 
approaches to the benefits of road in vestment 
concentrate on the economic benefits arising from 
increased outputs, the reduced costs of operating 
motorised vehicles and the beneficial effects on the 
prices of goods and services. (Economists refer to this 
as the consumer surplus approach). But this is on ly 
part of the story. There are other benefits that arise 
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from access to markets and jobs, access to education 
and health services, access to credit and business 
support services and access to friends and relatives. 
Greater mobility can offer particular benefits through 

increased access to information and to the processes 
of government. 

For heavily trafficked inter-urban roads, the traditional 
methodology demonstrates economic benefits that have 
been more than sufficient to justify the construction 
and maintenance of the primary network. The other 
benefits are more difficult to measure or quantify and 
therefore have been largely omitted from benefit 
calculations. However for secondary rural roads, the 
small number of motorised vehicles generate relatively 
small conventional economic benefits and hence social 
benefits need assessing if the true value of such roads 
is to be recognised by the policy and decision makers 
allocating the funds. 

It is essential to recognise that a road is necessary, but 
not sufficient, to create accessibility and encourage 
development. In developed countries, schools, health 
centres, telephones, advice services and vehicles are 
relatively readily available even in rural areas. Thus 
road maintenance funding is enough to maintain 
accessibility. In developing countries the poverty in 
rural areas means that transport and other services are 
often not available and hence a road is not enough. 
When justify ing ru ral secondary roads it is often 
mistakenly assumed that journeys only have value if 
they are productive eg transporting goods to market. 
In practice journeys often serve multiple purposes and 
transport services contribute to development by 
reducing peoples vu lnerability to shocks and stresses 
and enabli ng them to bui ld up their livelihood assets. 
These assets are normally referred to as the Human, 
Natural, Financial, Social and Physical Capital. The 
alleviation of poverty in rura l areas can be closely 
linked to the development of these capital assets and 
secondary roads can make a vital contribution . Hence 
poverty and isolation in rural areas can only be 
alleviated if a sens ible package of measures is 

provided. 
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3. Funding 

The provision of adequate funds is a problem at 
both national and local level. At national government 
level, the issue is mainly one of achieving a logica l, 
sensible and defensible distribution of funds between 
the various levels of the network. (In this context it is 
important to real ise that the whole network starts at the 
bottom wi th paths and tracks). This can only be done 
if there is a common understanding and acceptance of 
the relati ve merits of economic and social benefits. It 
is interesting to note that at the last World Road Congress 
in 1995, Raymond Jhala, Chairman of the National 
Roads Board of Zambia explained that Government 
pol icy allocated maintenance funds in the proportions 

40% for Main(frunk roads, 20% for Council roads and 
40% for District Council/Feeder roads. 

In many countries national government only d irectly 
controls expenditure on the primary road system, with 

local government taking responsibil ity for road decisions 
for the secondary network. Unfortunately, the skills 
necessary to make these decisions effectively are often 

less readily available in local government than at 
national government level. Methods for influencing 
decision makers by logical argument are discussed 
below, but governments at all levels also need to be 
motivated by prom ises of money, power and votes. 
There is growing evidence of local governments using 
toll collect ion on district roads to finance their 
maintenance. 

Once the broad allocation of funds between sub­
sectors is established, it is important to ensu re that 
there is a rational process of prioritisation for the use 
of limited funds. 

It was emphasised above that a road only has value 
w hen it i s co nsidered as part of the ove rall 
road network. Unfortunately, the practice of 'project 
funding' still pursued by many donors and governments, 
has often contributed to serious misallocation of 
resources. For instance, we have probably seen 
examples of very high standard feeder roads leading 
onto important primary or collector roads that are 
in a complete state of disrepair. More recently we 
have seen attempts to overcome such problems by 
the emergence of funding mechanisms such as 
Sector Investment Programmes and Comprehensive 
Development Frameworks. Thi s process avoids 
the risk of over investing in one project at the 
expense of deterioration of the essential associated 
infrastructu re. 

4. Decision Making 

It is of course on ly realistic to accept that there wil l 
never be sufficient funds to do everything that is 
desirable. Therefore, it is absolutely essential to have 
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a rational system for prioritising investment decisions. 

One way to ensure that investment decisions are taken 
in the interests of the network is to judge performance 
in terms of value of network assets. This should prevent 
investments in new 'pet' projects at the expense of the 
maintenance of the system as a whole. 

If the true value of secondary ru ral roads is to be 
incorporated into a rational prioritisation system then 
that system cannot rely on traditional economic analysis 
but must take account of other non motorised traffic 
(ie pedestrians, animal carts, bicycles etc) and also 
value social and other benefits. The key question is: 
How can this be done? 

The new improved HDM4 Highway Development and 
Management system, launched and promoted at the 
XXIst World Road Congress, recognises the problem 
and goes some way to providing a solution. For the 
first time in such systems, the modelling of the national 
vehicle fleet makes provision for the inclusion of animal 
ca rts, bicyc les and pedestrians. Trad itiona l 
measurements of ADT (adjusted daily traffic) only 

counted conventional motorised vehicles and ignored 
non-motorised means of transport (and also some of 
the loca lly improvised motorised vehicles). In practice 
the amount of freight carried by these can easi ly exceed 
that carried on conventional vehicles in the areas served 
by secondary rural roads. The new software not only 
recogn ises the benefits created by including non­
motorised veh icles as part of the veh icle f leet but also 
assesses thei r impact on the flow of conventional 
motorised vehicles. 

Other benefits are not specifically modelled in the 
new HDM4, but there is a provision for these externally 

calculated benefits to be included in the analysis and 
hence in the prioritisation of investments. The new 
software also permits the cons ideration of priorities 
across the network. Hence it can be used effectively 
for the analys is of changes in pol icy and strategy, and 
thus to inform the decision w hi ch co ntrols the 
distribution of funds between primary and secondary 
roads, and between geographical regions. At the project 
or programme level , HDM4 requires large data inputs 
(although default values are always avai lable and are 
appropriate for analys is at the strategy level). An 
important challenge for those responsible for secondary 
roads will be to develop ways of using HDM4 
effectively, w ithout allowing the data input requ irements 
to become disproportionate. 

There has also been other recent work on the 
calculation of benefits from low volume roads totally 
separate from the HDM4 software. Adaptations have 
been made of the 'Economic Index' or 'Priority Index' 
method used for prioritis ing road mai ntenance 
investments in Tanzania. This permits priorities to be 
based on the volume of traffic, both motorised and 
non-motorised, and look at the impact of maintenance 

Vol.7 No.3 



interventions in relation to the change in seasonal 

trafficabi lity and change in road condition . Accessibility 
benefits can be taken into consideration by the use of 
weighti ngs to the volume of traffic based on listed 
criteria (eg if a road provides access to a local hospital 
then an additional weight of 5% is added to the traffic 
volume). 

Thi s methodo logy has demonstrated that an 
improvement in trafficability (difference between wet 
season and dry season traffic f lows) gives greater 
benefits than improvement to surface condition. 

Similarly it is expected that improvements which induce 
a change of mode of transport (eg bicycle to tractor and 

tra il er) w ill have a much larger impact than an 
improvement which induces a reduction of vehicle 
operating costs within the same mode by improving road 
surfaces. The use of subjective weightings to convert 
'social' benefits into 'quantitative economic' benefits is a 
powerful tool if used responsibly and may be adapted for 
use with either of the methods discussed above. 

5. Quality Standards - Sustainability 

For the foreseeable future, the fund ing restraints 
mentioned above are likely to mean that developing 
countries w ill not have sufficient resou rces to provide 
well maintained rura l networks at the quality standards 
cu rrent ly expected. Priority must be given to 
investments which maximise the overall network 
benefits. This w ill show that the priority needs for 
rural transport services are greater availabil ity and 
reduced cost. 

In this context, most low volume roads are either 
designed and mainta ined to unnecessarily high 
standards or not maintained at all. The key issue is not 
road surface quality on individual roads but all-weather 
trafficabil ity over the whole network. 

6. Organisations and Institutions 

If there is to be a change in the way that decisions are 
made in relation to secondary rural roads it is hoped 
that the sponsors of this session ie World Road 
Assoc iation (PIARC) and the Road Engineering 
Association of Asia and Australasia (REAAA) will 
influence their members to effect the necessary changes 
to the organisations w ith which they work. 

At government level, there may be a need for 
organisations involved with secondary rural roads to 
be separate from the primary road organisations and 
take on a much w ider development role w hi ch 
recognises the inter-sectoral nature of accessibility for 
development. Rural road planning and investment 
needs to be closely I inked w ith the prov ision of 
transport and communications serv ices and the 
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locations of schools, hospitals and service centres. 

O rganisations need to study how inter-connectivity 
promotes transport demand, how the private sector 
can be encouraged to provide transport services, how 
agricu ltural vehicles can be used to provide transport 
services, and how financial credit services are necessary 
to encourage local enterprise. 

Private sector and civil society organisations also need 
to be involved in partnerships with local government 
if the problems of accessibi I ity are to be tackled. 
Transaid Worldwide is an example of a new charitable 
NGO working to promote the integration of transport 
into all aspects of development work. 

There are substantial development benefits to the areas 
served by rural roads, if the local communities are the 
main beneficiaries from any job creation or income 
generat ion aris ing from the construct ion and 
maintenance of roads and the provision of goods and 
transport services. There is little rural development 
benefit if all road maintenance and construction is 
carried out by large contractors using labour from the 

cities. 

Transport programmes should not be permitted to focus 
on the needs of one stakeholder group above all others. 
They should be designed in such a way that vulnerable 
groups have equal access to the improved transport 
facilities. Communities and stakeholders must be made 
aware of the cost of alternative strategies and the need 
to make informed choices. For example, a surfaced 
road may be preferred until it is made clear that an 
improved track w ith intermediate forms of transport 
could be provided more cheaply and leave money 
ava ilable to meet other objectives. 

Feelings of ownership are the most important factor in 
moti vat ing users to take responsibi li ty fo r the 
maintenance of transport infrastructure. Where a road 
passes through a vi llage and is used by multiple 
communities, no one community may fee l ownership 
of the road. Respons ibility should be with an 
organisation at the lowest level of the hierarchy which 
still has the power to implement its policy. 

A substantial effort is therefore needed to involve the 
local communities and to encourage them to participate 
in the decisions about road construct ion and 
maintenance. Labour and tractor based construction 
methods, where appropriate, will provide business 
opportunities for the local communities and add 
additional benefits to those arising from the road itself. 

Ultimately an effective secondary road network is 
dependent on having effective local government 
institutions w ith the capacity to recognise the inter­
sectoral nature of the development challenge and the 
ro le of secondary roads in that development. 
International donors are increasi ngly involved in 
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this type of insti tutional capacity building, but 
PIARC and REAAA can also play an important part. 
Both institutions need to actively expand their 
membership to include a wider range of other 
disc ipl ines. Politicians, adm inistrators, sociologists, 
economists, accountants, environmentalists, etc all have 
a contribution to make and particularly in re lation to 
secondary roads. 

7. Good practice in Asia 

The picture is not all bleak. Most countries in Asia 
(and elsewhere) are already starting to tack le many of 
these problems. 

The Phi lipp in es has provided a good examp le 
of incorporating accessi bi I ity benefits into the 
planning process for the development of rural 
infrastructure by the active involvement of loca l 
commun ities. Support has been provided by ILO and 
the Dutch government. 

Laos is also doing a great deal on rura l accessibil ity 
planning through links with UNDP. 

In Nepal, the Department of Roads has developed 
Bioengineering techniques wh ich min im ise road 
maintenance costs in difficu lt unstab le terrain 
and maximise t he use of loca l ski lls in land and 
forestry management. These techniques are being 
incorporating in design standards and increasingly their 
benefits are being real ised for reduc ing the cost of 
maintaining basic elements of the roadway such as 
shoulders and side dra ins, even in less extreme terra in. 
Nepa l is also a pioneer in the deve lopment of 
tol l collection on secondary roads to finance the costs 
of loca l maintenance. District Deve lopment 
Comm ittees, Vil l age Deve lopment Committees 
and Loca l Road Coordination Comm ittees are 
perm itted t o ra i se funds for ma i ntenance by 
collecting to lls at barriers across the road. 

China has started to include secondary rural roads 
as an integra l part of its primary road system 
projects using Asian Development Bank fund ing to 
ensure that connectivity benefits are made ava ilable to 
the poorer people in the rura l areas served by the 
project. 

8. Possible ACTIONS for REAAA and PIARC 

The World Congress is primarily about mak ing 
plans for the fu ture. I recommend that REAAA 
and PIARC encourage their i nsti tut ions as 
fo llows:-

a) Persuade governments, both na ;a .a."lG 'local, that 
investment priorities should be ba..<.ed oo consideration 
of all benefits from the nen,orL as a ·who e and not 
just the traditional economic bene" ts N-om ind1vidual 
roads. Traffic volumes shou ld mclude rnotorised 
and non-motorised vehicles. 

b) Encourage local governments and local communities 
to accept ownersh ip of secondary rural roads and 
to provide local skills for road maintenance. 

c) Persuade secondary roads organisations to work more 
closely with other 'rural development' departments 
to promote accessibi l ity. 

d) Encourage secondary roads organisations to consider 
reducing their design and maintenance standards on 
low volume roads where it can be demonstrated that 
overal l network benefits can be increased by 
alternat ive use of investmen t funds. This means 
concentrating on good drainage, effective use of local 
or marginal materials, spot improvements and greater 
use of single track roads with passing places. 

e) Actively promote and support cu rrent research on 
quanti fyi ng and measuring social benefits and 
incorpo rating them into the investment decision 
making process. Promote trials of HDM4 and its 
application to secondary rural networks. 

f) Encourage the private sector and civ il soc iety 
organisations to enter into ful l partnerships w ith local 
commun it ies to share the cost s and benefits of 
access ibility. 
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Rural Roads and Development 

in Asia and Australasia 
Australian Case Studies 

R J Wharton 1, 

Consulting Engineer, Australia 

1. Introduction 

1.1 Australia 

The Austra lian continent stretches across three t ime 
zones, from the Indian O cean in the West to the Pacific 
Ocean in the East. It is simi lar in size to the continenta l 
United States and, at its widest point, is about the 
same distance, east to west, as Madrid to Moscow. By 
way of comparison, the Un ited Kingdom, w ith a 
population three times Austra l ia's 19 million, would fit 
with in its borders 32 times, while Malaysia, with a 
si milar population to Austra lia's, wou ld f it 23 times. 

Australia is sparsely popu~Jted with less than 2.5 
persons per sq uare ki lometre. Furthermore, the bu lk 
of the population are concentrated in a few key areas 
along its coastl ine. Contrary to its image as a land of 
fa rmers and miners, Au stra lia is one of the most 
urbanised societies in the world, w ith 85% of the 
population living in urban areas. 

Australia has three levels of government- the Federal 
Government based in Canberra, six State and two 
Territory Governments, and 933 local governments. 
Each level of government has a ro le to play in the 
funding and management of the road network. 

1.2 Road Network 

The roads' sector in Austra l ia accounts for up to 20% 
of GOP, and the current annual costs of operating our 
national trucking fleet amount to some A$12 bi llion 
per annum. Not surprisingly, Austral ia maintains one 
of the most extensive road networks in the world. This 
800,000 km network is clearly one of extremes - it 
includes freeways and other high volume arterial 
faci l ities which are comparable to the best in the world, 
as wel l as many thousands of kilometres of unsealed 
roads (only 37% of the network is sealed) and rough 
bu sh trac ks. The va lue of the network has been 
estimated at over A$100 billion. 

The author acknowledges the assistance in the 
preparation of this paper of the Director-General of 
Main Roads, Queensland and his officers; and the 
staff of Ove Arup and Partners. 

U R N A l 

Roads are classified according to a hierarchical and 

functional basis: 

- The primary national roads - National Highways 
(NH) 

- Urban roads - Urban Arterials (UA) and Urban 

Locals (UL) 

- Rural roads - Rural Arterials (RA) and Rural Locals 
(RL) 

- Pri vate roads - Privately controlled Motorways, 
min ing access roads etc. 

Table 1 

Australian Road Hierarchy 

Category I Length (%) Travel (%) 

NH 2.0 13 

UA 1.5 39 

UL 9.5 20 

RA 12.0 24 

RL 75 .0 4 

As can be seen in Table 1 above, al though urban roads 
make up only 11 % of the total network, the majority 
of travel takes p lace on the urban network. At the 
other extreme, rural local roads occupy 75% of the 
network, yet carry only 4% of total traffic. W here 
reference is made in th is paper to secondary roads, in 
most cases these w il l be rural locals (RL), wi th some of 
the lesser rural arterials (RA) which largely act as feeder 
or collector roads. 

2. Roads Management and Funding 

2.1 O wnership 

Overal l "ownership" and management of the road 
network in Austra lia largely vests w ith State and local 
governments, with just a few roads under private 
ownership. Ownership proportions vary from State to 
State but, as an example, in Queensland, 34,000 km 
are controlled by the State government and 140,000 
km by 125 loca l governments and a number of 
indigenous Commun ity Counci ls. 
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2.2 Funding 

Strategic p lann ing and funding of the Australian road 
network is the responsibility of all three levels of 
government. The Federal government is a major 
contributor to road funding, part icu larl y w ith regard to 
the National H ighway network, where the bu lk of 
funding for road construction and maintenance, 
together with estab lishment of expenditure priorities, 
is provided on a nationa l bas is. 

The Federal govern ment also p rovides substantial 
support for other roads through specific and untied 
grants to States and local governments as shown in 
Table 2 below. 

Table 2 
Federal Government Road Funds D istribution 

1999-2000 

Funding Category A$ million 

National H ighways 635 

Grants to States 581 

Grants to local governments 388 

Total 1,604 

The remainder of the Rural and Urban Arterial road 
network is mostly funded by the States and some of the 
larger local governments. Responsib ility for most of the 
secondary road (Rural and Urban Local Road) network 
largely fal ls to local governments w ith a range of funding 
support from the Federal and State governments. 

The proportion of road funding provided by each level 
of government varies from year to year. Typicall y, t he 
States contribute 50% of total road funding and Federal 
and local governments approximately 25% each. Local 
roads typ ical ly account for 40% - 45% of total road 
outlays of w hich almost 60% is directed to ma intenance 
of the network. 

2.3 Vehicle Regulation 

In Australia, traffic regulations and limits of vehicle 
dimensions, loading etc. are the responsibility of the 
States. Registration of vehi cles and co l lect ion of 
registration charges are carried out by the States under 
simi lar, but separate, individua l State regulations. Over 
recent years, States have sought to achieve national 
uniformity of road regulations with ful l implementation 
of uniform road rules and regulations expected in the 
year 2000. Much of the impetus for th is move has 
come from the trend towards increased interstate traffic 
and the use of larger, more efficient, innovative freight 
veh ic le comb inat ions. This t rend has seen the 
w idespread introduction of B- Doubles w ith Gross 
Vehicle Mass (GVM) up to 62.5 tonnes, tr iple trailer 
road trains, and six trailer Double B-Trip le combinations 
with GVM up to 1 70 tonnes. 

Wh ile Australian communit ies have, by and large, 
accepted the use of these vehicles on the rural road 
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network, there are, of course, restri ctions on their use 
on urban roads, and individual local governments are 
able to restrict their use to specific secondary roads. 
Nonetheless, the prom ise of signif icantly lower transport 
costs through the use of these larger vehicles has bought 
new pressures on State and local governments to 
upgrade secondary roads to appropriate standards 
(particularly in closely settled farming areas) in order 
to be able to safely utili se mult i-trailer combination 

vehicles. 

Cattle Carrying Triple Road Train 

2.4 Axle Loads 

Control of axle loads and gross veh icle masses are 
critica l components of any arter ial road asset 
management system . They are of even greater 
importance in the preservation of secondary road assets. 
In Austra l ia, enforcement of veh icle axle load ing 
regu lations is almost who lly t he responsibil ity of State 
governments . Resource limitations mean that the 
majority of enforcement effort is currently di rected to 
the arterial road system, however, it is likely that 
increased attention wi ll need to be given to secondary 
roads in the immediate futu re. 

For any flexib le pavement, total axle loading in excess 
of the design load assu mptions will result in reduced 
pavement l ife and requi re accelerated rehabi litation 
processes. However, for the thinner pavements 
common ly used on secondary roads, t he damage 
caused by general over-loading is li kely to be more 
marked. A lso, under gross overload, thinner pavements 
may well fa il totally through excessive rutting and 
shoving under traffi cking by a single vehic le. For 
example, a single veh icle, wi th tandem and tr i-axle 
loading (later measured at tw ice the legal l imit), caused 
rutting up to 250 mm in depth over a length of 95 km 
on a sealed Beef Road in North West Q ueensland at 
the end of a wet season. The rehabi l itat ion costs for 
th i s sing le event were many t imes the an nual 
rehabi litat ion budget for this road. 

The incidence of vehicle over-loading in Australia has 
been increasing. Data from a sample of 320,000 
heavy vehicles detected at weigh-in-motion sites spread 
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over six rura l districts shows marked increases in illegal 

loading in recent years. 

Table 3 shows the increase in over- loading between 
1995-96 and 1997-98. 

% Over-load 

0- 20% 

20- 60% 

> 60% 

Table 3 
Over-loading trends 

1995-96 1997-98 

28,000 37,100 

1,400 4,450 

13 176 

% increase 

32% 

315% 

1,354% 

In the more remote districts, the data ind icates that 
remote area i l legal loads are far higher than those 
experienced in the more dense rural regions closer 
to the coast. Furthermore, the proportion of over 
loaded vehicles is two to three times greater. The 
introduction of effective self-management schemes, 
very much higher over-loading penalties (including 
possible vehicle confiscat ion) and an increase in 

t he number of mobile weighing inspect ion teams 
wi ll hopefully reverse these unsatisfactory trends. 

2.5 Network Management Systems 

A w ide range of systems are used to record inventory 
and condition data throughout the Austral ian road 
network. The systems employed by the State Road 

Authorities are fa irly sophisticated, a typ ical example 
being the Queensland Department of Ma in Roads' Road 
Management Information System or ARMIS. This 
system was designed in-house as an integrated 
system for hold ing, networking, analysing and 
present ing data on the State -contro ll ed Road 
network to meet both corporate and regional field 
office req uirements . ARMIS comprises a number of 
fu lly integrated sub-systems. The " hub" sub-system 
defines, classif ies and descri bes the State road 
network as it currently ex ists, as wel l as provid ing 
historical information . Other sub-systems maintain 
information o n structures, traffic vo lumes and 
composition, traffic speeds, veh icle masses and ax le 
loads, pavement condition, road crashes and road 
maintenance costs. 

All local governments also maintain road information 
management systems , however, t hese vary in 
complexity and functiona lity. At the very basic level, 
the systems provide information for each road regarding 
length, surface type (sealed, gravel, formed) and 
condition. Maintenance of such bas ic systems is 
required to provide data for calculation of eligibility 
for Federal Government road grants and is important 
for internal p lanning and budget ing. The more 
progressi ve local governments use computerised 
systems w hich not only provide inventory data but 
also prov ide the necessary platform for secondary road 
pavement management systems. 
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2.6 fomard Programming 

A State Road Authorities and most local governments 
ha\e strategic plans in place to gu ide the planning, 
management development, maintenance and operation 
of their road networks. Generally, these have 10-20 
year timeframes, with more detailed five-year programs, 
wh ich include individual project details, and wh ich, 
in turn, lead to budget app roved annual works 

programs. 

While almost all of these longer term strategies have a 
sound basis in economic terms and in terms of meeting 
expressed community needs, they are rarely constra ined 
by likely future budget limits and, hence, tend to be 
optimistic. On one hand, this provides an incentive to 
ensure project plann ing and design is completed by 
the t ime funds do become availab le, however, it can 
create un.reasonable expectations about the timing of 
new capi tal works. Nonetheless, such a strategic 
approach is vita l to ensure proper development of 
secondary road networks, particu larly where secondary 
road development can be shown to have greater overa ll 
commun ity benefits than higher profile single large 
projects on the higher level arterial roads. 

3. Special Rural Road Programs 

3.1 D evelopment of Special Programs 

In· add it ion to the norma l funding arrangements for 
secondary roads as detai led in section 2.2, a number 
of "special" fund ing programs have been instituted 
from t ime to time to address part icul ar secondary road 
problems or opportunities generated by part icu lar 
industries or by po lit ical p ressure. In time, some of 
the programs faded into obscurity for lack of continuity 
of funding, whi le others, because of the obvious wider 
commun ity benefits and consequent strong politica l 
support, have become embedded in normal annual 
road funding programs. 

A number of these programs have provided funding for 
works on al l categories of roads, w hi le others are 
restr icted to particu lar sub-sets of rural secondary roads. 
However, all have provided significant benefi ts in rural 
areas as outl ined in the fol lowing examples. These 
programs have extended over many years and, for 
ease of comparison, all expenditu res have been 
converted to 1999-2000 values and are expressed in 
Austral ian doll ars. 

3.2 The Beef Roads Program 

To assist in the development of the Austral ian Beef 
industry, part icular ly in the expansion of beef exports, 
in 1960, a joint Federal/State program was announced 
for construction of Beef Cattle Roads . These roads were 
to be provided to enable cattle to be transported to rai l 
heads by road trains instead of by droving, thus enabl ing 
cattle to be tu rned off from properties at a much earlier 

Vo l. ? No.3 



age and to be del ivered to the rail heads and markets 
in a much improved condition. The roads were to be 
constructed to a sufficiently high standard of horizontal 
and vertical alignment to enable road trains to operate 
at legal speed limits (90-1 00 km/hr) over long distances. 

The categories of road on which Beef Roads funds 
could be spent included rural arterials, developmental 
and secondary roads, however, all were character ised 
by extremely low traffic volumes. The standards 
adopted for these roads were quite modest w ith a 
flood immunity equating to 12 hours submergence in 
an annual flood, single lane bridges where bridging 
was requ ired and relatively narrow formations. Many 
of these roads were not bitumen sealed initially, 
however, rapid deterioration of gravel pavements under 

the dry cond itions experienced in the Austra lian 
outback caused a re-evaluation of this standard, and 
subseq uent projects provided for a minimum 3.7 metre 
chip-sealed pavement with gravel shoulders. In most 
cases, paving and shoulder materials were sourced 
from naturally occurring ridge gravels or other alluvial 
sources. 

The Beef Roads program continued unti l1 977 by which 
time most of the origina l program goals had been met 
and the road network of the outback greatly improved, 
particularly in the major beef cattle growing regions. 
Total expenditure on the program was A$780 mil lion 
over 15 years. 

The benefits to the cattle industry ansrng from the 
Beef Roads program were qui te remarkable. Not 
only were the initial program goals well and tru ly 
met, but sign ificant secondary benefits also accrued 
to the cattle and other rural industries. The abi lity 
to transport cattle and sheep long distances, quickly, 
enabled farmers to move their livestock to good pasture 
at re latively low cost in t imes of drought, thus, greatly 
reducing the l ivestock mortal ity rate. As a resu lt, larger 
fa rms were able to be sub-divided into smal ler viable 
un its w ith higher productivity rates. 

Road Train on a Beef Road 
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The widespread use of road tra ins, up to 55 metres in 
length, running on the new, higher standard Beef Roads 
to service the cattle industry soon began to influence 
the development of long-distance transport in Austra lia 
for al l manner of goods. Today's highly productive 
Austral ian road transport industry which now utilises 
many multi-trailer combinations, some with gross 
vehicle masses up to 170 tonnes, owes much to the 

acceptance by the travel ling public, freight forwarders 
and road transport authorities of the benefits of the 
larger vehic les and their proven safety performance. 

While the program goals were focussed on the beef 
cattle industry, the advent of bitumen-surfaced roads 
connecting small ru ral communities, where previously 
road communication was restricted to rough unsea led 

bush tracks, provided social and economic benefits 
not envisaged when the program was established. Apart 
from the obvious benefits of easier access from these 
communities to larger centres for med ical, social and 
shopping purposes, the improved travel conditions 
fostered the growth of new industries such as tourism 
(especially self-drive tourists) and other rural -based 
industries. Where bi tumen-sealed Beef Roads passed 
through smal l townships, the obv ious benefits of the 
improved, dust-free surface often provided the incentive 
for communities to embark on other town street seal ing 
programs which would probably otherwise not have 
eventuated for many years. 

3.3 The Australian Bicentennial Road 
Development Program 

The Austra l ian Bicenten n ia l Road Deve lopment 
Program (ABRD) was a Federal Government program 
establ ished in August 1982 to upgrade Australia's road 
network to a high standard by 1988 - the Austral ian 
Bicentenary. The program was funded by a new two 
cents per litre fuel tax hypothecated for roadworks. 
The Federal Government establ ished an Austra l ian 
Bicentennial Road Development Trust Fund into wh ich 
th is hypothecated fuel tax was paid. Money from this 
fund cou ld on ly be used for spec ific roadworks 
approved under the ABRD program. Furthermore, the 
funds cou ld only be used for construction works and 
not for maintenance. 

Funds were provided for four categories of roads -
National Roads, Urban Arterial Roads, Rural Arterial 
Roads and local (secondary) roads. Some funds were 
also provided for urban pub I ic transport projects. The 
Federal Government directed the funds to State and 
local governments which were responsible for detailed 
planning and construction. However, the Federal 
Government retained control of programming and, in 
particular, deta iled project approval requirements were 
imposed. While these requ irements were clearly 
reasonable in the case of National Roads, they resulted 
in unnecessary bureaucratic delays in delivery of local 
roadworks. 
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The ABRD program continued from August 1982 to 
December 1988 and provided for a total expenditure 
on new construction on Austral ian roads of A$4,213 
million (in 1999-2000 dollars). Of this amount, 12% 
or A$506 million was expended on secondary roads. 
Whi le this proportion was somewhat less than many 
local communities would have liked, the funds did 
provide a significant boost to new construction on 

secondary roads and the resultant benefits including, 
for example, improved wet-weather access, reduced 
freight costs and safer travel between communities, 
were w idely supported. In some communities, ABRD 
projects were the first new construction projects 
provided directly from Federa l Government funds for 
many years. 

3.4 Federally-funded Infrastructure Programs for 
Indigenous Communities 

There have been a number of these programs, the first 
of which was the Health Infrastructure Priority Projects 
(H IPP) program, sponsored by the Federal Government's 
Abor iginal and Torres Stra it Islander Commi ssion 
(ATSIC). It commenced in 1995 and was a successful 
i nitiati ve to de l iver much-needed, large-sca le 
infrastructure and housing to Australia's indigenous 
commun1t1es. The program's environmental health 
focus targeted improvements to commun ity water 
supp li es, sewerage, housing, power supplies, 
roadworks, stormwater drainage and rubbish disposal. 

The HIPP program's A$90 mi ll ion funding greatly 
improved l iving conditions in 30 communities, in al l 
States and Terr itories of Australia. Coupled w ith this 
funding was an add itional A$8 mill ion contributed by 
other government agencies. Responsibil ity for the total 
delivery of the program was placed with the private 
sector, including the management of the program 
funding. 

Successful completion of the HIPP program led the 
way to subsequent major ATSIC-funded infrastructure 
programs being undertaken using the same approach. 
The most importa nt of these was the NAHS 
(Environmental Health) program which was again 
prim aril y a ca pital works program targeted at 
en vi ron mental hea lth conditions. This program 
commenced in 1997 with total committed funding of 
A$ 220 million. Projects were linked to concurrent 
State and Territory projects, where appropriate. 

Of these programs, over A$40 mill ion (approximately 
15%) of the funds were directed to improving secondary 
roads w ithin the communities. Road improvements 
reduced dust-induced medical conditions and improved 
access to medical faci l ities. Standards adopted were 
modest, since traffic volumes were genera lly below 50 
vpd. Pavement surfaces were sealed with a single­
coat bitumen sea l and roadside dra inage was 
specifical ly designed to eliminate ponding. 

R N A L 

All programs sought to closely invo lve local 
communitiec; m both the design and construction 
phases, and trammg oi community work teams was a 
component of many projects. Regular maintenance to 
ensure that these new road assets are not degraded 
over time is an important consideration for the 
communities 

3.5 Transport Infrastructure Development Scheme 
Program 

In addition to the funding support to local governments 
provided through the Federal Government secondary 
road fu nding grant provisions, various forms of 
addit ional, targeted and State-funded subsidy programs 

exist, whereby local governments and indigenous 
Community Councils receive additional funding for 

local government road upgrades, the bulk of which 
are secondary roads. 

A typ ica l example of these is the Queensland 
Department of Main Roads' Transport Infrastructure 
Development Scheme (TIDS) program. TIDS offers 

subs idies for local governments and indigenous 
Community Counc ils through a two-year rolling 
program. Total subsidies in 1998-99 amounted to A$64 
mi llion . In most cases, subsidies are set at 50% of 
project costs although, in the case of improved road 
access to indigenous communities, 100 per cent funding 
is prov ided. 

TIDS also provides a mechanism for distribution, 
th rough the Department of Main Roads, of the 
Federal ly-funded Road Safety Black Spot program funds 
for works on local government and community roads. 
All TIDS projects are developed and prioritised in 
consu ltation w ith communities and local governments. 
Th e program de li vers signifi cant benefits to 
communities by encouraging investment in worthwhile 
capita l works projects on secondary roads. A lmost all 
of these projects are carried out using local community 
work forces, supplemented by specialist construction 
crews where necessary. An important spin-off of this 
program is the increased level of construction skills 
developed during delivery of the program. 

4. Value for Money 

4.1 Standards 

In the 1960s, Australian road authorit ies adopted a 
range of road design standards predicated on category 
of road, expected traffic and type of terrain, in order to 
provide better value for money and more uniform 
driving condit ions. In the case of secondary roads, 
such standards were sometimes applied too rigorously, 
resu lting in standards of construction inappropriate for 
the conditions and, thus, costing much more than 
necessary. 
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The current approach to design of secondary roads is 
based generally on a set of design guidelines with 
much more flexibility in decision-making afforded to 
the road design engineer. Although such an approach 
at t imes resu lts in lower travel speeds and greater 
l imitations on passing opportunities, the abi l ity to 
provide wider network improvements result ing from 
cost savings justifies the more flexible approach. 

4.2 Low-cost M aterials 

More than 60% of the rura l road network in Austral ia 
is not sea led. In order to provide a reasonable level 
of service to rural road users, the use of low-cost, 
natu rally-occurring paving materia ls wh ich have 
properties that fall outside normal specification limits, 
has become qu ite common. Sandstones, sha les, 
duricrust and lateritic materials are typical of these 
materials. Lateritic gravels, in particular, have been 
shown to have excellent load-bearing capacity, except 
at very high moisture contents. 

Frequently, these materials consist of a fine component 
which is often highly plastic, and a coarse component 
which is of relatively low strength and susceptible to 
breakdown during pl acement. Mechan ical processing 
prior to placement is not generally undertaken, although 
the add ition of sand is not uncommon and in-pavement 
processing, such as grid rolling, is often used. Pavement 
cross-falls are usual ly increased to 4% whi le batters 
are flattened to 1 :6 - 1 :10 where possible. 

Many of these materials are, however, susceptible to 
corrugation and erosion under traffic, hence, various 
innovative bitumen surfacing techniques, including the 
use of geotextile reinforced seals, have been developed 
to provide moisture-proofing and to reduce roughness. 
Such sealed pavements are, however, at considerable 
risk in wet conditions if subjected to excessive axle 
loads. Close monitoring of pavement condi tions and 
enforcement of lega l load l im its is critica l to preserve 
pavement condit ions w hen using these low-cost 
materials. 

4.3 Accelerated Maintenance Strategies 

While benefits of regular road maintenance are well 
recognised, it is worthwhile to consider accelerated 
main tenance strateg ies for specific secondary 
roadworks, where these strategies are like ly to produce 
benefits in terms of overall cost and road life which 
can justify the necessary concentration of resources. 

A major field tria l in Austra lia of such a strategy has 
just been completed. Costi ng A$23 mill ion over two 
years, the proj ect invo lved rehab ili tation works 
including re-seals, overlays and minor reconstruction 
works awarded as one con tract over 260 km of 
secondary and col lector roads. The expected benefits 
of th is approach included economies of scale, 
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development of innovative techniques, ear ly 

intervention in the deterioration cycle, and skill ing 
and training of the local workforce. 

The project has been delivered on time and on budget. 
The resultant improvement in pavement roughness, 
elimination of rutting and cracking, and water-proofing 
of pavements is expected to result in significant reduc­
tion in annual maintenance costs over the next eight 
years. More importantly, road-user costs w ill fal l sig­
nificantly and resu lt in improved viabil ity of farms in 
this region. A lso, training sem inars and field operation 
inspections have been provided for local government 
staff in the area to improve their ski lls, knowledge and 

expertise. 

5. Social Benefits 

5.1 Employment and Training 

In Austral ia, the economic benefits to communities 
arising from employment on roadworks are wel l 
recogn ised and are keenl y sought after by local 
governments when Federal and State road programs 
are being developed. This applies whether the work 
is being carried out by contract or by direct labour. An 
important consideration is the transfer of skills to the 
local workforce, thus enabling them to carry out works 
on local government roads to a better quality and at 
lower cost. These skil ls are also important in ensuring 
that road ma intenance activities are carried out 
effectively. 

5.2 Health 

The community heal th benefits arising from upgrading 
of rural secondary roads include red uction in dust­

related complaints, food contamination and mosquito 
borne diseases associated w itli pend ing of water at 
road sides. Less obv io us benefits are d ietary 
improvements arising from the reduction in transport 
costs for fresh foodstuffs and better access to outside 
medical assistance. 

5.3 Access 

Secondary roads not only have an economic function, 
but also a social development role that encompasses 
a wide range of activities such as giving households 
access to work, community services, education, health 
care, shopping and recreation. As a resul t, people 
living in rural and remote areas, where public transport 
is sparse, rely on their motor vehic les and travel on 
secondary and collector roads because they represent 
thei r social and economic l ifeli ne to the rest of 
Austral ian society. 

One outcome of the improvements to secondary and 
col lector roads over the past 30 years has been 
improved access from farms and smal l towns to larger 
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centres with a better and cheaper range of facilities 
and services. As a consequence, a number of small 
towns have declined in population and services and 
some have even ceased to exist. The overall community 
benefits, however, have been positive. 

6. Key Issues for the Future 

Despite accounting for over 40% of total road outlays 
and over 75% of total road length in Austral ia, 
secondary roads, wh ich provide the cri t ica l connectors 
between rura l communities and the arterial network, 
are not as well served in terms of policy development, . 
strategic planning and road research effort as the 
national and arterial networks. I bel ieve there are 
significant overall community benefits to be obtained 
through improved emphasis on secondary roads in a 
number of areas as outl ined below: 

6.1 Strategic Planning 

Deve lopment and application of better tools for 
pl ann ing the secondary road network, inc lud ing 
recognition of the less easil y quantifiable benefits of 
secondary road upgrad ing. Strategic plans should 
recognise the need for ongoing maintenance fu nding 
to be factored into funds allocation procedures. 

6.2 Maintenance Planning 

Development of a better community understanding of 
the benefits of well planned maintenance, including 
the use of accelerated maintenance programs (possibly 
with private sector funding). 

6.3 Funding Incentives 

Local governments and community groups are more 
likely to allocate their funds to secondary roadworks, 
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rather than other discretionary expenditures, if subsidies 
are provided by higher levels of government. 
Establishment of rational capital works and accelerated 
maintenance subsidy programs, w ith project priorit ies 
set using maximum local input, should be seriously 
considered. 

6.4 Enforcement 

Given the generally fragi le nature of secondary road 
pavements, establ ishment of viable axle loading 
reg imes, with regular monitori ng of pavement 
conditions and effective enforcement of ax le load 
regulations are critical if secondary road assets are not 
to be deval ued through early fai lure. In fact, 
expenditure on axle load enforcement might well be 

the most efficient avenue of expenditure of scarce 
maintenance funds. 
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1. Introduction 

1.1 Background and Scope 
The Southeast Asian region as a geographical area is 
relatively small in size but w ith in the area, very 
w ide and varied social cul tures, racia l and ethnic 
tradi tions, public administrative systems and poli tica l 
establ ishments exist. Politically, the region consists of 
countries such as Brunei, Cambodia, Indonesia, Laos, 
Malaysia, M yanmar, Philipines, Singapore, Thailand 
and Vietnam. 

Most countries of this region have a substantial sector 
of their economy based on agricu ltu ral and fa rm 
produce. Typ ically, a large section of the population is 
residing in the rura l areas and rural road transportation 
is the most popular mode of transportation. These rural 
roads are therefore an important part of the total 
national transport system and, very often, critica l for 
the social and economic well being of these countries. 

This paper intends to di scuss the roles of secondary 
rural roads for economic and social development in 
Southeast Asia and the vital requirements needed for 
sustainable management of such roads. 

Th is discussion is necessary since, in general, the 
provision, funding and management of secondary rura l 
networks are slightly less emphasised than that of the 
primary road network. In add ition, the authorities 
responsible for them may or may not have the necessary 
professional and technical support base that is normally 
ava il able for the management o f the other road 
networks. This places the secondary rural road networks 
in a less favourable position in competing for capi ta l 
and maintenance all ocat ions than the rest of the 
networks. 

1.2 Defining Secondary Rural Roads 
The secondary rural roads constitute a large percentage 
o f roads fo rmin g th e basic net w ork of road 
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transportation system w ith in an Administrative District 

or Regional Development area. Normally, they serve 
intermediate trip lengths and link up towns w ithin the 
district or the regional areas. 

Collector roads are also roads with partial access control 
but des igned to serve as a collector or distributor of 
traffic between the arterial and the local road system. 
They are the major roads that penetrate and serve 
ident if iab le neigbourhoods, commerc ial centres, 
agricultural (armlands and industrial areas. 

For th is paper, secondary rural road systems are deemed 
to include both the local feeder, including the access 
road networks that provide access to local communities 
and enterprises, and the collector road networks that 
provide access to the primary road networks in the 

rural areas. 

2. Road Management 

It seems to be a common feature of Southeast Asian 
countries that the responsibili ty for the management of 
roads is spread across a multitude of road authorities. 
Each authority individually prepares each project and 
budget proposal to be submitted to the approving 
agency. Th is process often resu lts in making the overall 
coord ination and proper planning activities more 
difficult. 

In order to give a better illustration of the management 
of roads, in general and rural roads in particular, a 
case study of one particular Southeast Asian country is 

presented. 

2.1 A Case Study - The Malaysian Experience 

2.1. 1 The Road Administration 

For administrative purposes, roads in M alaysia are 
classified under their respective governing authori ties. 

R E A A A OUR NA L 



Since the two major road authorities in this country are 
the Federal Government and the State Government, 
the roads are designated either as the Federal Roads or 
the State Roads. 

2.1. 1.1 The Federal Roads 

The Federal Roads are all roads that are declared under 
the Parliamentary Act, Federal Roads Ordinance (1959). 

The declaration pl aces the responsibility for provision, 
fund ing and management of these roads under the 
purview of the Federal Government. However, the 
Federal Government does allow, under the Privatisation 
Pol icy, appointed private corporations to construct a 
number of these roads. These corporations are then 
allowed to operate, manage and maintain these roads 
for a specific time period to enable them to recover the 
costs through the collection of tolls. 

This category of roads is the national tolled expressways 
under the administration of the Malaysian Highway 
Authority. The to lled expressways such as the North­
South Expressway, the North Klang Valley Expressway 
and the Shah Alam Expressway are all examples of 
roads classified under this category. These expressways 
represent the highest geometric design standard in 
Malaysia. 

In addition to the tolled expressways, roads such as the 
major inter-urban highways linking the respecti ve state 
capitals and the roads leading to points of entry and 
exit from the cou ntry are also classified as the Federa l 
Roads. These roads are under the purview of the Public 
Works Department, Malaysia. 

The roads within regional development schemes such 
as roads w ithin the Federal Land Development Authority 
schemes (Felda), the Federal Land Consolidation and 
Rehabilitation Authority schemes (Felcra) and the 
Central Terengganu Development Authori ty schemes 
(Ketengah), to name a few, are also classified under 
this category. 

Finally, minor roads leading to and w ithin the Federal 
Government Establishments such as roads leading to 
ports, airports, military installations and government 
administrative centres are also under the category. 

2.7.1.2 The State Roads 

The State Governments do provide funds for the 
construction, management and maintenance of roads. 
The roads that are constructed and maintained using 
these funds are called the State Roads. 

These roads include the primary roads, which provide 
intra-state travel between the local district administrati ve 
centres, and the secondary roads, which form basic 
network of roads system w ithin a distri ct. Also included 
are the urban collector roads and the minor roads 
w ithin the vi llages and rural inhabited areas. 
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Rural secondary and minor State Roads are commonly 
characterised by their primary function of providing 
social links for the rural communities rather than as a 
result of the economic imperatives of such rural regions 

or areas. 

2.1.2 The National Road Policy 

Throughout the Southeast Asian region, various national 
governments implement th eir own independent 
road policy to suit their respective economic and 
social needs. 

In the case of M alaysia, a policy was formul ated, 
amended and improved a number of times to reflect 
the shifting demand on the road networks. This was in 
tandem with the chang ing national econom ic 
foundation, from the past agriculture-based economy 
to the now industry-based economy. 

The national road policy can be traced to the first 
Outline Perspective Plan (0PP1 ) from the yea r 1971 -

1990, which was also known as the New Economic 
Plan (N EP). The plan posed a c hallenge to the 
government in providing good road and infrastructure 
networks throughout the country. The objectives of the 
NEP, among other things were to increase the economic 
status and to promote the development of the rural 
am} under-developed regions of the country. 

During this period, the priority was to implement a 
large number of road projects in the rural and under­
developed regions. The main objective was to faci litate 
and accelerate the development and to tap the 
economic potentials of these regions. 

In the second Outline Perspective Plan (0PP2) from 
the year 1990-2000, the demand on the function of 
roads was quite different and hence, the policy was 
modifi ed. Thi s second plan emphasi ses the 
improvement of the inter-urban l inkages and alleviation 
of transport related problems arising from the rapid 
urbanisation of major towns and cities. 

As a result, the government is providing a huge budget 
for the construction of new road links, upgrading the 
capacity of existing road networks and the construction 
of circular routes w ithin the urban centres. In addi tion, 
the government is also embarking on the privatisation 

of new roads. 

The latest policy does de-emphasise to some extent 
the need for new agriculture roads in the rural areas, 
largely due to the fact that the agricultural roads in 
Malaysia are already well developed and the opening 
of new large agricu ltural schemes are no longer in 
practice. However, the construction of rural roads to 
cater for social demands of the rural population remains 
high on the government agenda. 
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2. 1.3 Contemporary Roles of Secondary Rural Roads 

In addition to the traditional role of providing 

accessibility to the rural communities, the secondary 
rural roads also provide a host of other functions. 

2. 7 .3.1 As rural communities' socio-economic amenity 

Perhaps with the exceptions of Brunei and Singapore, 
the economies of Southeast Asian cou ntries are 
dominated largely by the activities in the agriculture 
sector. 

For the case of Malaysia, quite a large segment of the 
population is involved in this sector and the secondary 
road networks are provided partly to cater for the socio­
economic demand of these rural communities. 

The Government regards the prov ision of these roads 
is one of the essential activities carried out to provide 
the basic necessity for a reasonable quality of life to 
the rural population. 

2.1.3.2 As a cata lyst to alleviate poverty among the 
population 

Even in the present context, the alleviation of poverty 
is still one of the major concerns of the Malaysian 
government. In fact, poverty alleviation by settling 
landless families or those with uneconomic holdings 
on newly developed land schemes is one of the options 
adopted by the authority. 

In the case of Malaysia, the implementation of the 
Trans-Perak Area Development Project is a good 
example of such schemes where poverty alleviation 
was the major objective of the project. About 6,900 
settlers' fam ilies were to benefit directly from the project 
and it involved the improvement of 3,700 ha of existing 
rice land, 6,400 ha of new rice land and 8,400 ha of 
tree crops. The project called for the construction of 
53 km stretch of metalled and non-metalled secondary 
rural roads linking the project area to the West Coast 
Highway. 

The World Bank as the financial loan provider for the 
scheme concluded in the bank's Project Completion 
Report that the objectives of improving incomes and 
alleviating poverty had been achieved as reflected in 
the improved incomes obtained by the settlers that 
were beyond the Malaysian poverty income level. 

However, the Bank stressed that the Trans-Perak 
experience showed that infrastructure development 
must precede agriculture development in any area 
development project. Large-scale development of 
swampy tracts of virgin jungle land must be provided 
with the basic infrastructure like roads to facilitate 
ease of access and drainage and irrigation facilities 
before any form of agriculture development could take 
place. Otherwise, the cost of agricultural development 
would be too costly and render the economic rate of 
return to the project non-viable. 
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2.1.3.3 To promote economic growth and reduce 

regional disparity 

The secondary rural road networks also play a very 
important ro le in promoting the growth of the 
agricu ltural production and to reduce the income 
disparities between the neighbouring regions. 

The implementation of the Kedah Valleys Agricultural 
Development Project in 1983, which was aimed at 
increasing agricultural production and incomes of small 
land holders in the state of Kedah, one of the poorer 
states in Malaysia, and at reducing the intra-state 
income disparities, is a good example of such efforts. 

As a supporting component to the effort, a total of 
220.5 km of secondary rural and minor roads were 
constructed under the project to fac i I itate and 
complement the rap id transportation of expected 
surplus farm products from the region to the outside 

market centres. 

The real full benefits derived from these roads are hard 
to quantify, but the following simple benefits were 
quantified at the completion of the project; 

e annual passenger travel benefits 

• annual freight cost savings to in-bound freight 

• annual ~gri cultural producer surplus benefits 

These benefits were analysed against the annualised 
overall costs of the roads and the economic rate of 
return was found to be 18.9% as illustrated in Table-
1, which further confirms the viability of the roads. 

2.1.4 The Institutional Organisations For Secondary 
Rural Roads 

2. 1.4.1 Institutions for the Federal Secondary Rural 
Roads 

In Malaysia, the provision of secondary rural roads is 
closely associated with the agricultural activities and 
regional development of the rural areas. Therefore, for 
the federal roads, the M inistry of Agriculture and the 
Ministry of Rural Development are the relevant budget 
controllers and are actively involved in the planning of 
the roads. Normally, the road planning is carried out 
as part of the overall agricultura l o r regio nal 
development schemes. 

The implementation, management and maintenance 
of these secondary roads are entrusted to the Public 
Works Department Malaysia. In fact, w ithin the 
Department, there is a specialised engineering design 
section dealing solely with the design of rural roads. 
Likewise, there are also in the Department, special 
technical units w ith the specific task of implementing 
the construction of roads w ithin regiona l development 
schemes. 
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Table 1 

ECONOMIC BENEFIT OF 220.50km OF ROADS IN BALING, KEDAH. 

(RM Million, 1989 prices) 

1984 1985 1986 1987 1988 1989 

AGRICULTURAL BENEFIT 0.0017 0.0031 0.0032 0.0032 

PASSENGER BENEFIT 0.0300 0.4100 0.8000 0.8900 0.8900 

TOTAL BENEFIT 0.0300 0.41 17 0.8031 0.8932 0.8932 

CONSTRUCTION COST 0.1900 3.6200 0.9100 0.3900 

L/A COST 1.11 00 0.3300 

MAINTENANCE COST 0.0290 

ACCIDENT COST 0.0020 0.0020 0.0020 

VEH. OPERATION COST (0.0070) (0.0800) (0.1700) (0.1900) (0.2000) 

TOTAL COST 1.2930 3.8700 0.7420 0.2020 (0.1690) 

NET INC. BENEFIT 0.0000 (1.2630) (3.4583) 0.0611 0.6912 1.0622 

1990 1991 1992 1993 1994 

AGRICULTURAL BENEFIT 0.0034 0.0034 0.0035 0.0036 0.0037 

PASSENGER BENEFIT 0.9400 0.9800 1.0400 1.0800 1.1300 

TOTAL BENEFIT 0.9434 0.9834 1.0435 1.0836 1.1 337 

CONSTRUCTION COST 

L/A COST 

MAINTENANCE COST 0.1500 0.1500 0.1500 0.1500 0.1500 

ACCIDENT COST 0.0020 0.0020 0.0020 0.0020 0.0020 

VEH. OPERATION COST (0.2200) (0.2300) (0 .2400) (0.2400) (0.2600) 

TOTAL COST (0.0680) (0.0780) (0.0880) (0.0880) (0.1 080) 

NET INC. BENEFIT 1 .0114 1.0614 1.1 315 1.1716 1.2417 

ECONOMIC RATE OF RETURN 18.90% 

Maintenance cost of RM 5,000/km is the amount required to properly maintain the road. UKR estimate) 

This table is extracted from the World Bank Project Completion Report, Kedah Valleys Agricultural Development Project. 

ECONOMIC BENEFIT OF 220.50km OF ROADS IN BALING, KEDAH 

(RM Million, 1989 prices) 

1995 1996 1997 1998 1999 

AGRICULTURAL BENEFIT 0.0038 0.0039 0.0041 0.0042 0.0043 

PASSENGER BENEFIT 1 .2100 1.2900 1.3800 1.4700 1.5600 

TOTAL BENEFIT 1 .2138 1.2939 1 .3841 1.4742 1.5643 

CONSTRUCTION COST 

L/A COST 

MAINTENANCE COST 0.1500 0.1500 0.1500 0.1500 0.1500 

ACCIDENT COST 0.0020 0.0020 0.0020 0.0020 0.0020 

VEH. OPERATION COST (0 .2700) (0.2900) (0 .3100) (0.3500) (0.3700) 

TOTAL COST (0.1180) (0.1380) (0. 1580) (0.1980) (0.2180) 

NET INC. BENEFIT 1 .3318 1 .431 9 1.5421 1 .6722 1 .7823 
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2000 2001 2002 2003 2004 

AGRICULTURAL BENEFIT 0.0044 0.0045 0.0046 0.0047 0.0048 

PASSENGER BENEFIT 1.6400 1 .7300 1.8100 1.8900 1.9800 

TOTAL BENEFIT 1.6444 1.7345 1.8146 1.8947 1.9848 

CONSTRUCTION COST 

L/A COST 

MAINTENANCE COST 0.1500 0. 1500 0.1500 0.1500 0.1500 

ACCIDENT COST 0.0030 0.0030 0.0030 0.0030 0.0030 

EH. OPERATION COST (0.3900) (0.41 00) (0.4300) (0.4500) (0.4800) 

TOTAL COST (0.2370) (0.2570) (0.2770) (0.2970) (0.3270) 

NET INC. BENEFIT 1.8814 1.9915 2.0916 2.1917 2.3 11 8 

ECONOMIC RATE OF RETURN 18.90% 

M aintenance cost of RM 5,000/km is the amount required to properl y maintain the road. (JKR estimate) 

The State and the District Public Works Department 
also assist the Public Works Department Malaysia in 
carrying out the management and maintenance of the 
Federal Roads. 

2. 7 .4.2 Institutions for State Secondary Rural Roads 

For the majority of the State Roads, the responsibility 
for planning, implementing, managing and maintain ing 
of the roads is left entirely to the respective State Public 
Works Departments. 

However, the Di str ict Admin istrative Offices also 
construct some of the collector and most of the vi llage 
road networks and for these roads, maintenance 
budgets are channeled directly to the respective district 
office. 

2.1.5 Management of the Rural Secondary Roads 

Genera ll y, in regards to the management and 
maintenance of ex isting roads, the Government 
o f Malaysia does not accord any di st inc tion 
between the secondary rural roads and the rest of the 
roads in the national network. As such, the fund for 
maintenance i s al located en bloc to th e road 
management agencies w ith the specific purpose of 
implementing the maintenance program for all roads, 
rural or otherwise. 

As a compari son, the procedure for disbursement of 
the development fund is rather different. In this case, 
the Government as a policy provides a separate sub­
div ision of the fund to be used so le ly for the 
construction of ru ral roads. In this manner, the funding 
for rural roads is assured. 

For this reason, presently there is no spec ific approach 
or methodology solely adopted the management of 
rura l roads in Malaysia. In fact, the same methods and 
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criteria that are used to evaluate the maintenance needs 
of highways and primary roads are being used to 
evaluate the secondary rural roads. 

2. 7 .5. 7 The Secondary Roads under the Federal 
Government 

As mentioned earlier, the Publ ic Works Department 
M alaysia is the custod ian of the publ icly managed 
Federal Roads. Excluding the privately operated roads 
or tolled roads, the total length of these roads is about 

15,000 km. 

Obviously, a proper decision-making support tool is 
needed to assist the road manager in carrying out the 
management functions, often needed in any road 
management program. The department therefore, 
adopted the Pavement Appraisal and Management 

Suite, or in short PAMS. 

1.1.2.1.1 Pavement Appraisal and Management Su ite 
(PAMS) 

PAMS is a pavement management system that caters 
for both the network and the project level needs of 
road management organisation. These needs include, 

• planning of pavement standards, maintenance policies 
and funding levels 

• assessing economic goals and assigning priorities 

• annual programming and budgeting of pavement 
works and treatment design 

• eva luating the impact of sub-optimal budget on 
network serv iceabil ity and system costs. 

The life-cycle conditions and costing of each individual 
section of the road network can be simulated in PAMS 
for planning periods of 2 to 20 years under a user­
spec ified policy and environment. 
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The outputs from PAMS are being used by the 
Public Works Department Malaysia to justify 
sufficient allocation from pol icy makers of road 
maintenance budget. The outputs are also used to 
establish the optimum maintenance strategy to 
obtain the max imum net value from investing in the 
network. 

2.1.5.2 Secondary Roads under the State Government 

As mentioned earl ier, the management of State 
Roads is exclusively under the State Governments, 
so the Federal Government's concern is on ly regarding 
the allocation of the State Road Grant. 

To fac ilitate an orderly disbursement of th is grant, a 
computerised central register of all state roads called 
the Malaysian Road Record Information System or 
MARRIS is kept and updated annually at the Federal 
Treasury. 

The grant is d istri buted in proportion to the length 
of existing state roads with in each state as recorded 
in the MARRIS. The respective State Governments 
then realloca te the budget to the var ious state 
agencies such as the State Pub I ic Works Department 
and Local Government Authori ties for implementation. 
To date, about 45,000 km of roads is under this 
category. 

3. Road Construction and Maintenance 

Funding 

For most countries in the Southeast Asian region, the 
allocation for road development and road maintenance 
budgets is typically separated. 

And in the case of Malaysia, as highl ighted in the 
case-study above, there are even significant differences 
between the disbursement of development funds and 
the maintenance funds. 

As for the development funds, the needs to invest 
in the construction of rural roads are fully recognised 
by the policy-makers. This is clearly illustrated by 
the fact that the Government as a matter of 
policy, consistently allocates a sizeable amount of 
funds to be used solely for the construction of rura l 
roads. 

In the case of maintenance funds, the si tuation is rather 
different. All roads are evaluated on equal footing 
using the evaluating criteria that are best suited to 
the highways and roads of bigger traffic volume. 
Since rural roads are not typically constructed 
based on the criteria of traffic vo lume, they are 
sign if icantly handicapped in the race for budget 
allocation. 

The sources of funding for roads are listed as follows; 
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3.1 Funding by Public Expenditures 

The Southeast Asian Governments generall y finance 

the road construction and maintainance programs by 
public expenditures generated by domestic funds. 

The common practice is that Government collects taxes 
to generate general revenue fund for general purposes. 
These taxes include 'the road user charges' which are 
the indirect taxes or charges levied on the purchase, 
ownership and operation o f motor veh ic les. 
Conceptually, road user charges should reflect marginal 
costs for the use of roads in order to promote efficient 
allocation of resources. However, taxes on road users 
are levied in most countries for general revenue 
purposes and are not normally related to policy 
objectives for recovery of the cost of road infrastructure. 

The funds needed for financing the road construction 
and maintenance activities are then disbursed through 

the annual budget allocation. 

3.2 Loans by International Financial Agency 

In this region, international financial agencies such as 
the Asian Development Bank (ADB) and the World 
Bank are also very active in providing long-term loans 
to the national Governments for the development and 
maintenance of roads. 

In add ition to the international agencies, donor nations 
do contri bu te some fu nds for construct ion and 
maintenance of roads and road related infrastructures 
in the selected countries. The arrangement usually was 
done through bi lateral agreement between the donor 
and the recipient Governments and was funded under 
the donor's respective internat ional deve lopment 

assistance program. 

3.3 Private Sector Financing 

Several countries have recently attempted to involve 
the private sector in the development of to ll highways. 
However, since the success of this program initially 
depends on the heavy traffic volume, in some countries 
the Governments are finding it difficult to attract private 
capital for to ll road development. This is especially 
true for rural secondary roads where the volume of 
traffic is generally relatively low. 

In Malaysia at least, the privatisation of road projects 
is gaining momentum as more and more projects are 
given clearance by the Government to proceed and a 
number of others are waiting for approval. 

4. Issues On Secondary Rural Roads 

4.1 Formulation of strategic policy 

In terms of traffic volumes, secondary rural roads do 
not command a high traffic volume as normally enjoyed 
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by the expressways, highways and the primary roads. 

The total volume of freight and passengers transported 
on these secondary roads are relatively low since the 
regions served by these roads are sparsely populated 
and the traffic demands are distinctly seasonal. 

Incidentally, the allocations of maintenance fu nds are 
very often in favour of the more important, higher 
traffic and freight volume roads than the ir rural 
counterparts. As a result, the rural roads get less 
attention, lower budgetary priority and end-up less 
well mainta ined. 

A clear policy on the management and ma intenance 
of these secondary rural roads is therefore appropriate 
to ensure that the roads conti nue to play the v ita l ro les 
that they always play in t he economic and social 
development of rural communities . 

Some of the perti nent issues regard ing the policy may 
be very delicate and demand carefu l del iberations by 
the policy-makers but avoidance of these issues w ill 
resul t in dire conseq uences. Examples of those issues 
are briefly elaborated below. 

4. 1. 1 Integration of institutional functions 

As mentioned earlier, the responsibility for managing 
the roads is often d ivided among the various national, 
states and provinc ial authori ties. Genera ll y the 
authorities are performing identical functions in a very 
de-central ised manner. Each authori ty normally lays 
down their own pol icies and rules w ithin their specific 
area of operation. 

Obvious ly, there are merits to de-central ised road 
management, but for organisations that perform 
identica l functions, de-centralisation may lead to a 
dispar ity in techn ica l know- how, gross po l icy 
inconsistency and inter-organisational ri valry. These 
shortcom ings may lower the efficiency of the overall 
road management functions and since the primary roads 
are of higher priority rank, the secondary roads may 
then end-up hav ing to bear the fu ll impact of the 
shortfa ll . 

It is therefore desirable that a national road-governing 
agency should be established to ensure a more efficient 
and equitable allocation of maintenance funds to all 
categories of roads. The agency can do th is by insisting 
that the various road authorities adopt a common policy 
on prior it ies, sta ndards, procedures and requi rements 
i n dea li ng w ith all issues pertaining to road 
management. 

4. 1.2 Financing of roads maintenance 

It is a common occurrence that governments have all 
given high priority to the allocation of funds for the 
development of road transportation infrastructure. The 
reasons for these are sometimes pol itica l and social as 
much as economic. However, it is sad to note that the 
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resources allocated to maintenance and the attention given 
to the questions of management and organisation have 
not been accorded the same degree of priority and vigour. 

In fact, in most countries there has been an imbalance 
in fund allocation between capital expenditures and 
maintenance, creati ng a backlog of infrastructures that 
are in need of maintenance. And again in th is situation, 

the secondary ru ral road wou ld normally end-up with 
a long list of deferred maintenance programs. Extra 
cost normally generated whenever one has deferred 
ma intenance and this could have been avoided, had a 
more balanced allocation been practiced. 

It is worthy to note that, road rehabi li tation and 
maintenance programs often have far higher interna l 
rates of return than road capital expenditures. 

4. 1.3 Professional and technical support base 

Desp ite immense improvement in regu lar data 

collection, processing and retrieval systems that are 
available in the market, the use of these tools for rura l 

roads management is still lacking. In fact, there are 
still large information gaps for rural road networks and 
this creates major limiting factors in provid ing and 
managing better rural roads. 

Presentl y, it seems qu ite normal for the secondary rural 
roads not .to have regular data collection programs 
such as road traffic count surveys or traffic origin 
destination surveys on a regular basis. The axle-load 
study programs, which would give better information 
on the current capacity of existing road, are non-existent 
or, at best, very lim ited on the rural roads. 

4.1.4 Enforcement of Road Regulations 

In the Southeast Asian region, compared to the western 
deve loped nations, the axle load capac ities of 
secondary rura l roads are rather low and this has 
resu lted in countries w ith in the reg ion adopting 
relatively low weight restriction regu lations. 

The problem is further aggravated by the fact that the 
equipment, faci lities and personnel that are needed to 
stri ctly enforce the regulations along the route are not 
available on these roads. Not surprisingly, overloading 
is therefore very common in rura l roads. 

It is a widely accepted concept t hat licensing weight 
restriction on trucks and lorries, imposing weight 
restriction regu lations on roads and l imiting the 
movements of heavy loads on the road together w ith 
strict enforcement by the enforcement agency do 
contribute to the lessening of expend i ture on 
maintenance. 

4.2 Roles of International Financial Agency 

The international agencies actually provide qu ite a 
si zeab le amount of funding fo r t he nation al 
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Governments to develop and maintain the road 
networks in this region. It is obvious, therefore that 
they have a vital role to play in achieving maximum 
benefits from every investment made. 

This objective would be possible by: 

• persuading the Governments to justify their budget 
proposal whenever they request financial assistance 
to support their expenditure programs. Thi s will 
generally strengthen financial discip line and improve 
the use of financial resources. 

• supporti ng programs that attempt to redress the 
imbalance in priority between the highly trafficked 
road networks and the less highly trafficked road 
networks but still very vital to the well being of the 

agricultural-based economies of the Southeast Asian 
countries. 

Nevertheless, it should be noted that projects funded 
by the international agenc ies suffer less likelihood of 
financial cuts compared to publicly funded projects. 

5. Conclusion 

In conclusion, as illustrated by the Trans-Perak Area 
Development Project, for any large-scale agricultural 
deve lopment program , the provi si on of bas ic 
infrastructure such as the secondary rural roads is of 
primary importance to ensure a successful and viable 
economic rate of return. The capital investment in the 
construction of rural secondary roads is definitely 
worthwh ile as demonstrated by the Kedah Valleys 
Agricul tural Project. In this proj ect the capita l 
investment is yieding a high rate of return, in addition 
to other economic and social benefits to the project 
area. 

OURNA L 

In spite of all these, the future of the secondary rural 
road is still less certain compared with the other 
category of roads. As highl ighted in this paper, there 
are re levant issues still needed to be addressed by the 
policy-makers, project proponents, financial provider 
and project implementor of the rural secondary roads. 
The final outcome of these outstanding issues could 

very well determine the future rol es of the rural 

secondary roads. 
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Socio-Economic Impact 

Of Rural Roads In South Asia 
Evidence from studies and lessons from experience 

Thampil Pankaj 
South Asia, Infrastructure Division 

World Bank 

I. Introduction 

Development of rural roads and rural transport plays a 
key role in the economic and social development of 
rural areas, mainly t hrough improving access to social 
and economic infrastructure, and by fac ilitating 
awareness and attitudes conducive to development. 
This is a principle widely accepted in South As ian 
countries wh ich give considerable importance to 
investing in rural road networks and in trying to improve 
their ma intenance and sustainability. 

While there is genera l acceptance of the positive impact 
of rura l roads, it is often difficult to quantitatively 
establi sh how rural roads development promotes 
econom ic development, or reduces poverty. This is an 
issue which worries planners in developing countries 
and officials of international fund ing agenc ies . 
Considerable work has been done in Asia on these 
issues, and more work is ongoing. I shall try to present 
in this paper an overview of the findings from some of 
these studies. 

I shall present results of various impact studies from a 
few countries, mainly Bangladesh, India and Bhutan, 
showing the strong linkage between rural road 
investments and rural development. I shall also present 
a brief outline of ongoing work in doing more in-depth 
analysis with improved methodology to further study 
such linkages, and in quantify ing, for the first time, 
some of the social benefits from improved rural access. 
Lastly I shall discuss practical lessons we have learnt 
from the World Bank's work in these countries in 
designing better rural transport projects to maximize 
impact on poverty a ll ev iati on an d econom ic 
development; and in mak ing them more effective and 
susta inable. 

I take this opportunity to acknowledge the work of the 
many authors I quote in this report and also the valuable 
technical and research support received from Ms. 
Harpreet Kaur while preparing this paper. 

The selection of the cou ntries has been inf luenced by 
my close involvement with work in these countries, 
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both in impact studies and in designing/funding/ 
supervising rural roads and other transport projects, 

through the World Bank. Indeed, the resu Its I quote 
include studies done by many others. 

2. Results of past studies 

2.1 Impact study results from Bangladesh 
Bangladesh is a country with a large network of rural 
roads. It has about 8400 km of what is called B-type 
rural roads, which are sub-regional roads linking Thana 
level (sub-d istrict level) offices and markets to the 
regiona l roads; and about 100.000 km of other lower 
level roads, within villages, between vi llages and village 
to thana markets; much of the network has been built 
under the Food - for - Work program, and is not fully 
developed; they are predominantly earth roads, many 
of them lacking drainage structures. Bangladesh has 
fol lowed a good strategy for improv ing these roads on 
a select ive basis, focusing primari ly on what is called 
the "growth-center connecting roads' or the B-type 
rural roads, while also improving the lower type roads 
through an active policy of community participation. 
Th e Local Govt. Eng ineering Dept. ( LG ED) in 
Bangladesh, has built up a c reditable record in 
developing and maintaining this vast network through 
cons iderable donor support. Indeed, Bangladesh's rural 
road network still needs massive investments to cope 
with the demands of rural development in this very 
populous and poor country. 

There have been several studies assessing the impact 
of rural roads on var ious socio-economic variables in 
Bangladesh villages. Some of these studies are discussed 
below. 

(a) IFPRI/BIDS Study : Development impact of rural 
infrastructure (R. Ahmed and M. Hossain, 1990) 

This study is based on a pilot survey of 129 vi llages in 
various parts of the country and presents data on the 
access of these villages to various forms of transport. 

The study categorized the villages in its sample into 
two groups based on an aggregate index which ref lected 
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(a) IFPRI/BIDS Study : Development impact of rural 
infrastructure (R. Ahmed and M. Hossain, 1990) 

This study is based on a pilot survey of 129 villages in 
various parts of the country and presents data on 
the access of these villages to various forms of 
transport. 

The study categorized the villages in its sample 
in to two groups based on an aggregate index 
w hi c h reflected the ease of access to va riou s 
services such as markets, schoo ls, banks and 
local adm inistrative offices. Vill ages which had 
better than average access were c lassified as 
developed. 

Deve loped villages were found to be signifi cantly 
better off in a number o f areas incl uding 
agricu ltural production, household incomes, wage 
incomes of landless labor, health and participation of 
women in the economy. A summary of key impacts is 
provided in Table 2.1. 

Table 2.1: Impact of Improved Rural Access 

Indicators of Impact 
on Rural Economy 

Farmgate price of rice 

Household Income 

Ferti I izer use 

Income per acre of 
field crops 

Wage Income of 
Landless Labor 

Percentage of 
female workers 

Percent Higher in 
Accessible Areas 

7% 

8% 

92% 

20% 

36% 

135% 

As you can see, these are sign ificant results, wh ich 
speak for themselves! 

(b) Impact studies under IDNSDC funded Rural Roads 
and Markets Improvement Project (RRMIMP 1 : 
see World Bank 1996) 

A socio-economic monitoring and eva luation unit in 
LGED carried out a number of impact studies during 
the implementation of this project wh ich was completed 
in 1998. A selection of these results is presented in the 
World Bank I LGED report " Bangladesh Rura l 
Infrastructure Strategy Study, 1996", co-authored and 
coordinated by T. Pankaj (Also see (d) below). These 
impact studies show that rural road improvements: 

• Generated a substantial increase in the total movement 
of people and goods; the volume of both cargo and 
passenger traffic (in ton-km and passenger- km) has 
increased by over 70% in the case of cargo and over 

170% in the case of passenger traffic after a year of 

development. 

• Reduced transport charges on improved roads; unit 
transport charges for goods and passengers have 
decreased by 48% and 69% respectively. 

• Resulted in a transfer to more efficient modes, with 
substantial growth in vehicu lar traffic, both non­
motorized and motorized, and a red uct ion in 
pedestrian and bullock cart trips. 

• Substantially increased the number of motorized 
and non-motorized vehicles using the improved 

roads; motorized vehicles increased by 160% and 
non-motorized veh icles increased by146%. 

• Increased the relative share of traffic volumes (Tkm 
and Pkm) carried by motorized traffic from 47% share 
to 73% share after road development in the case 

of cargo; and from 22% to 53% in the case of 
passenger traffic. 

• Reduced the operating costs and transport charges 
for rjckshaws and rickshaw-vans by about 40%, 
because of the provi sion of a smooth ru nning 
surface. 

• Stimulated the operation of a bus service for the 
first time. 

• Produced signif icant new emp loyment for the poor 
through d i rect and ind irec t impacts. Actua l 
employment impact surveys show that the project 
components valued at US$64 mill ion would create, 
on full project completion, about 18,000 person­
years of direct employment through labor-based 
construction activities, and indirect employment at 
a rate of about 6000 person-years per year (roadside 
shops, transport act ivit ies and road maintenance 
activit ies), which wou ld continue during project 
life. 

Some of the impacts are il lustrated in Figure 1. 

Based on a part ial ana lys is, comp let ion stud ies 
under RRMIMP- 1 subproj ects show an average 
22 percent economic rate of return from road 
projects. This estimate takes into account only 
easi ly quantifiable transport cost savings from 
road improvements and spoil age reduction due 
to market improvements; it ignores several other 
economic and social benefits from increased access 
to schools, health and banking fac i lities and from 
more emp loyment creat ion. If these could be 
quantified the economic rate of return would 
obviously have been much higher. 
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Figure 1 

Percentage change in some variables after 
road improvements. (RRMIMP-1) 
(Bangladesh) 
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(c) Bangladesh: Rural Non-Farm growth and targeted 
cred it interventions , Shahidur R. Khanker, 1995) 

Th is study on no n-fa rm growth uses househo ld 
survey data from Bangladesh. One of its findings is 
th at better qual ity roads such as paved roads 
increase rural non-farm production, especially in trade 
an d serv ices. Th is study clearly brings out the 
importance of paved roads. (A paved road refers to 
gravel or tarred road as against seasona l earth roads.) 
For example, it shows that value added in trad ing is 
at least 70 percent higher in vi llages w ith a paved 
road than in villages without a paved road. Value 
added in services is 22 per cent higher in vi llages 
w ith a paved road than vi llages w ithout a paved 
road. 

(d) Bangladesh: Rural Infrastructure· Strategy Study 
(World Bank, 1996) 

The resul ts from various studies presented above 
demonstrate that there is a strong association between 
eco nom ic we ll -be ing and rural infrast ructure 
improvements. To assess whether such an association 
also exists at the macro level, th is strategy paper utilizes 
a cross-country district level regression model to test 
the hypothesis that better rural road infrastructu re is 
associated w ith higher agricultural output. The study 
uses cross-sectional data for 64 districts of Bangladesh 
to test its hypothesis. 

The model takes a logarithmic form w here agricultural 
output per square kilometer of a district is regressed on 
densi ty (per sq. km) of various types of roads and 
growth centers which are correlated w ith infrastructural 
investments. The model is estimated using the ordinary 
least squares (OLS) method. 
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The results of this estimation clearly show that density 
of paved and good roads has positive and significant 
correlat ions w ith agricultural production. The central 
message of this exerc ise is that roads matter and better 
roads matter more. Although the results are tentative, 
they do suggest that investments in promoting better 
roads are good investments, and help agricultural 

production. 

2.2 Impact study results from India 

India has over 2 mill ion km of rural roads, connecting 
its 0.6 mill ion vi llages. Under the federal system of 
Government, ru ral roads are under the State 
Governments, w ith greater delegation given recently 
to loca l governments at the vi llage/panchayat level. 
Half the vi llages in India lack an all -weather road 
connection, and the existing road network in the 
country is underdeveloped in many respects. Prov iding 
better rural road access to its vast rural population of 
about 800 mill ion is one of the biggest challenges 
facing Indian economy today. In view of the huge 
investment costs involved, it is also essential to have 
good research studies and analytical tools for making 
ra tional choices among alternative investments in the 
sector. 

In the fo llowing sections, I d iscuss some impact studies 
(amongst many) to illustrate the soc io-economic 

impacts of rura l roads in India. 

(a) How infrastructure and financial institutions affect 

agricultural output and investment in India. 
(Binswanger, Khandker and Rosenzweig , 1992) 

Th is is a high ly regarded research study using 
sophisticated statistical methods and econometric 
analysis. Th is study has sough t to quantify the 
interrelationships among the investment decisions of 
government, financial institutions and farmers and their 
jo int effects on agricultural investment and output. One 
of the major objectives of this study was to analyze 
the effects of infrastructure and other facto rs on 
agricultural output in India. 

The study is based on data from 85 random ly drawn 
distr icts, belonging to 13 sates of India - Andhra 
Pradesh, Bihar, Guja rat, Haryana, Jammu and Kashmir, 
Karnatka, Kera la, Madhya Pradesh, Maharashtra, 
Punjab, Rajasthan, Tami l Nadu and Uttar Pradesh. The 
period covered in this paper is the agricultural years 
1960-61 to 1981 -82. The authors perform a very 
carefu I and rigorous econometric analysis of panel 
data to determine the effect of various variab les on 
agricultural output. 

The most significant finding of the study is that among 
various contributing factors to the growth of agricultural 
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output, road access had the second largest influence at 
28%, next only to the influence of primary schools, which 
was 32%. The third, fourth and fifth level contributors 
were the presence of markets (18%), presence of 
commercial banks (1 1 %) and rural electrif ication (9%) 
respectively. Other factors such as canal irrigation and 
price of ferti lizers had much less influence. 

This find ing about the dominant role of primary 
education and rura l roads in contributing to agricultural 
productivity and output is very sign ificant. Since rural 
roads provide better access to primary schools, the 
ro le of rural roads in the dynamics of rura l development 
becomes doubly significant. 

The contribution of various factors to the growth in 
agricu ltura l output is captured in Figure 2. 

Figure 2 

Contributions of various factors to growth in agri 
output (Binswanger, Khandker & Rosenzweig) 
(India) 

• primary school (30%) 

• road (28%) 

• market(18%) 

• commercial bank 
(11%) 

electrification (9%) 

• canal irrigation (2%) 

(b) NCAER study : Socioeconomic impact of roads on 
vi llage development.( Study team: Alok Nath Bansal 
and B. R. Pati l, 1979) 

Th is study was initiated by the Rural Roads Committee 
and sponsored by the Planning Commission and 
M inistry of Shipping and Transport in Ind ia to 
evaluate the socioeconomic impact of rural roads on 
the development of vi llages. It is based on secondary 
data col lected in 1971 . The main objective of the 
study was to conceptualize and assess the soc io­
economic impact of roads in terms of indicators, 
variables and factors within the l imits of available 
secondary data. 

Analysis is done at two levels of secondary data. 
Initially the distri ct level secondary data avai lable for 
356 districts of the country is used for d istrict level 
analys is. For vi llage level analys is, data pertains to 
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1662 villages from 20 community development blocks 
in 20 states of the country. 

Socio-economic variables used in this analysis include 
employment and migration pattern, li teracy rate and 
education growth, health improvement, extension 
contacts, communicat ion, institut ion bu i ld ing, 
occupation mobility, land concentration, agriculture 

outputs/per hectare yie ld, marketed and marketable 
surplus, electricity consumption, agricultural and non­
agricu lture wages, land use pattern and irrigation 
uti lization of production inputs, growth ra tes in 
secondary and territory sectors, land prices and so on . 
These variables were compared against the road 
development index constructed for the district level 
analys is. For the vi llage level analysis, the impact of 
accessibil ity on these var iables was sought to be 

estimated. 

District level analysis: 

At the district level, density of roads measured in 
terms of surfaced road mi leage per hundred square 
kilometers of area was used as an indicator of road 
development. 

A correlation analys is of district-level data shows that 
the level of road development is significantly correlated 
with selected socioeconomic variables. In brief, it is 
possible to say that the road access is strongly linked 
w ith: 

1. Diversification in agriculture, w ith more cash crops. 

2. Intensive use of land for cultivation. 

3. Expansion of secondary and tertiary sector activit ies. 

4. Increase in literacy rates. 

Village level analysis: 

For the vi llage level analysis accessibility was measured 
in terms of : 

• Distance in monsoon rather than in dry season to the 
nearest d istrict, state or national highway 

• Percentage, i.e., less than or more than 50% pucca1 

road w hich means the ratio of instal led, tar or concrete 
portions of road to kutcha2 or non-motorable portion. 
The accessibility index varied from 1 to 6. 

Analysis was done in three parts. Initial ly, corre lation 
analys is was performed for road development index 
and 16 socio-economic variables, fol lowed by the 
multiple regression analys is between the . road 

1 Pucca, in India, refers to an earth or seasonal road, 
non-motorable in rainy season. 
2 Kutcha, in India ,refers to a paved or an all season 
road. 
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development index and 16 variables, and finally 

discriminant analysis was done for these 16 variables 
in between village groups defined as per the road 
development index. 

The results of correlation analysis clearly show that 
the total accessibility index and most indicators of 
socio-economic improvements are positively related. 
The positive re lationship is further confi rmed by the 
results of multiple regression analysis. In case of kutcha 
roads, the resu lts show that after control l ing for the 
effect of population, literacy, irrigation and institutions 
as exogenous variables, accessibil ity has a direct and 
independent effect on the use of fertil izers, percent 
agricultural produce marketed and percent enrol lment 
in secondary school. 

A comparison of means across various accessibi I ity 
groups also shows that at the v illage level as the 
accessibility to district, state or national highway 
improves, there is a positive change in socio-economic 
indicators as wel l. Specifi cally, as accessibi lity 
improves, there is an increase in percent use in ferti lizer, 
use of seeds, percent agricultural produce sold outside 
the village, visits of health and government officials 
and percent enrollment in middle school and high 
school as well as many other socio-economic indicators. 
Changes in some selected socio-economic indicators in 
case of kutcha roads are shown in Figure 3. 

Figure 3 

Soocioeconomic impact of kutcha (earth) 
roads (NCAER study) (India) 
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2.3 Impact study from Bhutan (Arkesteijh et al, 1996) 

Bhutan is a mountainous country on the Himalayan 
range, with a population of only 640,000, with an 
average population density of about 14 per sq.km. Its 
per-capita income is about US $ 650. Bhutan is 
passionately devoted to maintaining high environmental 
quality and has 72% of its land under forest cover. It 
also wants to ensure good quality of life in its rural 
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areas. It has a tota l road network of 3375 km, including 
about 1 300 km of feeder roads. All roads are managed 
by the Department of Roads ( DOR) under the Royal 
Government of Bhutan (RGOB), with the support 
and involvement of local governments at the district 
and village level. The roads are maintained reasonably 
wel l. About 85 % of the people l ive in rural areas , 
where average walking distance from vi llage to 

nearest road is about 2 to 3 days. RGOB is keen to 
provide the rural communities, on a selective basis, 
w ith road access to schools, health centers and 
markets, so that the rural communities w ill continue to 
I ive in the rural areas and keep its farm economy 
thriving, which is a 111ajvr source of the country's 
wealth and income. Bhutan faces a major challenge 
in providing such rural access roads, with 
proper environmental standards, in view of their high 

costs. 

The study, Grain, Money and labor ( Marlen Arkesteijn, 
Zhemgang Dzongkhag Administration and ISDP, 1996) 
was an in-depth socio-economic study of Zhemgang 
district in Bhutan. The study was funded by Norwegian 
Economic Development Agency (NEDA) in the context 
of prepa ring an integrated development project in the 
district. 

Data froiT) the study shows that two neighboring 
areas in the same district, wh ich are similar in 
most socio-economic aspects except accessibil ity, 
show very different income levels and school 
enrolment levels; the levels being higher in the 
more accessible area. This is illustrated in Table 2.2 
and Figure 4 below. In the following table, the 
data for 'accessible area' relate to the Trong Gewog 
(group of vi llages), and ' inaccessib le areas' cover the 
remaining 5 Gewogs in the same district, the main 
di ffe rence among these areas being relative ease of 
road access. 

Figure 4 

Comparison of some variables across easily 
accessible and inaccessible groups of villages 
(Bhutan) 
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Table 2.2 

'Accessible' (0-0.5 days walk 
Scenario to nearest road) (Trong, Gewog) 

Distance to 0-0.5 day 
nearest road 
(walking time) 

Average annual 8,080 Nu 
income/farm 
household 

Enrollment of 73% 
boys (Age 6-1 6) 

Enrollment of 64% 
girls (Age 6-16) 

3. More in-depth studies in progress 

Practitioners in the field of rural road planning 

and investments in South Asia, and in agencies like 
the World Bank and other financing agencies, 
have realized that while the past studies are va luable 
in establi shing a strong linkage between rura l 
roads development and rural socio-economic 
development, there is scope for further improving the 
study methodology and doing more in-depth studies 
to bring out the long-term impact of rural roads. Also, 
there is need for more clearly estab lish ing a linkage 
w ith poverty alleviation, and in quantifying some of 
the social benefits from improved access to social 
infrastructure, such as schools and health faci lities. It is 
recognized that more studies with a better statistical 
design are needed. Better methodology for defining 
control areas and for netting out influences of other 
factors has to be pursued in studies. The World Bank 
, in association with other interested agencies and 
governments, has recently taken special initiatives in 
starting such studies; in many countries inside and 
outside of Asia. I would like to discuss three such studies, 
now under way, in Bangladesh, India, and Bhutan. 
Subject to availability of funding, two more similar studies 
are currently planned for Nepal and Pakistan. One other 
major ongoing study is in Vietnam, which is not discussed 
here. 

3.1 Ongoing study in Bangladesh 

As part of the Second Rural Roads and Markets 
Improvement project ( RRMIMP _2) funded by IDA , 
SDC, and Govt. of Bangladesh, an in-depth socio­
economic impact study is being undertaken by the 
Bangladesh Institute of Development studies ( BIDS), 
in c lose co ll aboration with LGED, the project 
implementing agency and the World Bank. The study 
w ill cover impact of rural roads, market improvements, 
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'Not Accessible' (1-3 days walk to nearest 
road) (average of 6 remaining Gewogs 

in same district) 

1-3 days 

3,270 Nu 

42% 

22% 

and river jetty improvements, all as project components. 
It w il l study both short term and long term 
impacts, and both direct and indirect impacts, including 
impact on the living condition of women and on 
poverty levels. 

In the case of roads, it w ill select 10 project roads, 
and have socio-economic surveys o f affected 
households before the project , one yea r after 
road completion, and 3 years after road completion ; 
it w ill also have four roads ca refully selected 
usi ng objective criteria, as contro l roads, with no 
project investments or other similar investments 
during the period. One roadside v illage has been 
selected for each of the 14 sample roads; one remote 
village has also been selected for each of the sample 
roadside v il lage for assessing the distance effect of 
infrastructure development. Thus there are about 28 
study villages. 

Three survey instruments will be used: (1) household 
survey ( 2) market, community and fac ility survey, 
and (3) t ransport survey. Fif ty households are 
selected from each v ill age for detai led su rveys, 
based on stratified random sampling procedures. 
The stratification was done according to land­
ownership and occupationa l categories. 

The method to be used to quantify the impact of 
road is a "before and after" comparison combined 
with "with-without" comparison. The changes in 
the program villages before and after road improvement 
w ill be netted out by changes in control vill ages 
during the same period to arri ve at the net impact 
due to road improvement in program vi l lages. This, of 
cou rse, assumes that changes in other parameters 
remain the same during the study period in both 
program and control vil lages, wh ich is very unlikely. 
To address this problem, changes in other parameters 
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will be controlled through a regression technique that 

nets out all other changes in villages due to their 
interactions, and quantifies the net impact of road 
development. 

The bench mark surveys were completed in 1998. 
Further surveys are in progress. The study will continue 
for about 5 years, wh ich is the implementation period 
of the main project. We expect both interim resu lts 
and a comprehensive final report. The study is being 
done by a wel l- known research institution in 
Bangladesh, with supervis ion from World Bank experts, 
and we expect good qual ity results, and answers to 
many questions on the type and intensity of soc io­
economic impact from rural infrastructure 
improvements. 

3.2 Ongoing study in India 

A major study on socio-economic impacts of rural 
roads has recently been started in India, wh ich will 
last about 9 months, with the final report expected 
around june 2000. The study is funded through 
the Swiss Development Cooperation (SOC) and 
is conducted by the Center for Soc ial Sc ience 
Stud ies (CSSS) in Pune, wh ich has a very good track 
record in social science research in Ind ia. The 
study has been des igned and is being supervised by 
the World Ba nk as part of its effort in advancing 
know ledge and understand i ng of ru ral road 
development impacts. 

The India study w il l follow the case-control 
methodology, and compare socio -economic indicators 
of areas with and without rural roads, other things 
being simi lar. It w il l seek to show impact of different 

levels of road development, such as having a basic 
road w ith seasonal use only, or an all-weather unpaved 
road, or a black - topped road. It wi l l follow rigorous 
stat istica l sampling procedures to max imize the 
quality of the resu lts . It will make special efforts to 
study /quantify impact of road access on enrolment 
and education levels, hea lth fac i li t ies and their 
use, and farm and non-farm production and marketing. 
It w i ll a lso investigate indi cators re lated to 
'Knowledge, Att i tude and Practi ces' (KAP), since 
roads also help in better transmission of knowledge 
and understanding through better soc ial interaction 
and improved access to extension serv ices. It will 
also make a special study of linkage with poverty, 
especial ly in relating the number of "households 
below poverty line" in each study area to road 
development. 

In terviews, study of secondary data, and direct 
household surveys wi II form part of the study procedure. 
It wi l l cover areas in two large Indian States, 
Maharashtra and Gujarat. Two blocks (Tehsils) wi ll be 
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selected from each State. The blocks wil l show tribal 
/hill areas (for comparison w ithin that region), and 
also areas with different (more rep resentative) 
geographical and cultural featu res. Comparison w ill 
be done within each type of area. The study wi l l also 
analyze time-series data from secondary sources for 

selected villages. 

The total of four blocks selected wil l have a total data 
base of about 500 vil lages, and a population of about 
900,000. Secondary data and census data about al l 
villages w ill be used for the analysis. About 120 villages 
w il l be selected for cletailed analysis ( 30 from each 
block) , based on thei r levels and types of road 
access. Village profile information wi l l be compiled 
for all these vil lages. Detailed surveys wi ll be conducted 
, with v i l lage level government offic ials, other 
institut ions (banks, schoo ls, etc,) and also wi th 
households. Thirty households wi ll be selected from 
selected sample vil lage, the household samples being 
selected from village-wide household census. The study 
would have detailed survey of about 3600 households 
in the overall study area. 

The research institution conducting this study has done 
other major f ield surveys and studies on socio-economic 
issues, and we hope a high-quality study report will 
result from the ongoing effort, wh ich wou ld throw 
more light on the natu re and extent of rural roads 

development. 

3.3 Ongoing study on measuring socio-economic 
impact of rural roads in Bhutan 

This is a study undertaken as part of the economic 
evaluation of a rural access project proposed to be 
funded by the World Bank. The main work was done 
during 1999 by World Bank staff /consu ltants (Messrs. 
T. Pankaj and Eddy Bynens ) with support in data 
collection and analysis by local consultants in Bhutan 
(Kyingkor consultants). A detailed report on th is study 
will be published shortly. A brief descri ption of the 
main features of the study and its resul ts is presented 

below. 

For the first time in World Bank's work on rural 
road econom ic ana lys is, th is study attempts to 
quantify economic benefits from improving rural 
road access to soc ia l infrastru cture such as 
schools and health centers, in addition to benefi ts 
from reducing transport costs, and increas ing net 
agricultural income. This study starts with the data on 
accessibi l ity presented in the ISDP study (see 2.3 
above) . By comparing school enrolment levels in two 
adjacent areas, one w ith road access and another 
without road access, other features being similar, it 
was found that the accessible area has much higher 
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school enrolment levels for both boys and girls. It also 
had higher income level, and a higher proportion of 
marketable crops. 

The accessible area has a walking distance of about 0 
to 0.5 day to the nearest road, while the inaccessible 
area has a distance of about 2-3 days walking to the 
nearest road, reflecting the extremely difficu lt access 
problems in rural Bhutan where about 85% of Bhutan's 
populat ion li ves. In the absence of road access, 
transport is done mostly using mules, and it is difficult 
to bu ild schools or attract teachers to work in schools 
in such inaccessible areas; moreover, the boys generally 
spend most of the day in assisting in transport tasks, 
with no time to attend school, and parents are reluctant 
to send girls to far-away boarding schools, though they 
are available at highly subsid i zed rate by the 
government. 

The stu dy est imated that the proposed new 
project road (a 37 km rural road, from Dakpai to 
Bul i; considered typical of most project roads in 
Bhutan) would enable 70 to 100 additional 
chi ldren to go to schools annually, after the road is 
comp leted and new schoo ls are bui lt as per 
government's plans. 

It is well-known that wider education, particularl y 
among gir ls, has far-reaching impact on both social 
and economic development, such as improved 
productivity, positive attitude to change, and greater 
acceptance of fam il y planning lead ing to reduced 
population growth rates in later years. In the study, 
however, we have limited the analysis to quantifying 
incremental life-time income earned by the add it ional 
children receiving education (after netting out 
schoo l i nvestments, and o ther educat ion and 
training costs) . W ithout the road, these children 
would have remained without education, and their 
income wou ld have remained re latively low, with 
only moderate increases over time; with education , 
thei r income leve l will be higher, depend ing on 
the drop-out rates at different education levels. 
The study used an education model and income 
model applicable to Bhutan's current education and 
income experience, with some reasonable projections 
for the future. The study also quantified health benefits 
from improved access, (from reduced sick days, and 
reduced death rates ) , based on available local 
data. The various quantified social benefits amounts to 
about 30% of the total benefit stream estimated for the 
project. 

Other interesting aspects of this study are the following: 

• We used a 40-year life of the road, since well-designed 
mountain roads with low traffic and good maintenance 
w ill have a long life. 
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• We have provided adequate maintenance costs 
including a four year cycle of periodic maintenance 
in the cost stream; and the Bhutanese government 
has a good track record in road maintenance. 

• We used alternative transport costs (without the 
project) at the present cost of mule transport, which 
is about $3 per ton-km, wh ich reflects competitive 
market prices which are slightly above Government­

proposed tariff.; 

• The motorized traffic (after project) is assumed at 
about US$0.4 per ton-km, wh ich is higher than 
elsewhere, but reflects the conditions in Bhutan. 

• Estimation of transport benefi ts was l im ited to non­
farm traffic, since benefits for farm traffic was included 
as part of a separate analysis of net incremental income 
from agriculture, arising from the transport and other 
market incentives provided by improved road access. 

The resul t of the analysis shows a 15% economic rate 
of return for a 37 km road, even though this road has 
high construction cost of about $100,000 per km, and 
the direct beneficia ries number only about 8000. Th is 
high rate of return in spite of high investment costs is 
due to the special efforts made to bring out most 
measurable project benefits into the analysis, so as 
to show the true value of improving rural access in a 
productive but remote area li ke Bhutan . Sensitivity 
tests show that if we assume only 20 years li fe as is 
normally done in project analysis (for no good reason), 
the rate of return wou ld decline to 1 0.5%. If we 
exclude education and health benefits ( also for no 
good reason) , the rate of return w i ll further reduce to 
about 8%. This shows the importance of trying to 
quantify social benefits from rural roads, which 
used to be ignored because of d iffi cu lti es in 
quantification. The World Bank would continue to 
improve on methods for quantifying these social 
benefits from rural roads through more research 
studies. 

4. Lessons learned from experience in 
making rural road interventions more 
effective and sustainable 

The World Bank experience of working on rural road 
projects and pol icy reforms in South Asia, among others, 
have taught the following lessons: 

4.1 Need for careful economic analysis, taking into 
account the actual cond itions and features of the 
project area and present types and costs of transport, 
and including some form of quantification of social 
benefi ts; the latter can be done through norms 
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established based on a sample study of at least one 
project road in each comparable project area with 

similar geographic and other features; these norms can 
then be applied to other roads in the same region with 
similar features and mobi lity constraints. ( The use of 
HDM model , even its revised version, may not be 
relevant for rural roads, in view of the dominance of 

NMT on most rural roads; th is is discussed further 
below). 

4.2 Community participation and involvement 
Bringing the user communiti es actively into a ll 
stages of project selection , design options, project 
implementation and maintenance and also involving 
them in partial funding or provision of other inputs , 
is important for building loca l ownership and 
commitment in making the investment projects more 
success ful and in making maintenance more 
sustainable. We have many examples of this. As an 
illustration, we can state the case of the Second Rural 
Roads and Markets Improvement project in Bangladesh 
(ongoing), supported by IDA and SDC, which is 
considered a f lag-sh ip operation in stakeholder 
part icipat ion; community consulta ti on, improved 
prioritization and design of roads, and a partly­
community-funded rural structures component has 
opened up new vistas in promoting local initiatives in 
rural infrastructure improvements and has become a 

great success. We also found that it is important to 
prov ide good traini ng in participatory processes to the 
project agency staff, in addition to getting their fu ll 
commitment on participatory processes. 

4.2 Focus on non-motorized transport (NMT), 
often the most appropriate transport for 
many rural roads 

We have found that both roads and the vehicles w hich 
would ply on them should be given adequate attention, 
so that ultimately mobility and transport services would 
improve. 

We have learned that whi le motorized transport will 
be an important user of rural roads, the main focus has 
to shift to non-motorized transport (NMT), which is 
often the predominant user of rural roads in most of 
South Asia. The needs of the rural farmer and trader is 
predominantly for moving small parcel loads, such as 
a few bags of fertilizers or produce at a time on short 
distances, and NMT is flexible and economical to meet 
this need, and also continues to be in abundant supply 
in rura l Asia. 

We have found that such acceptance of NMT as a 
main user of rural roads changes many aspects of 
rura l road planning, economic analysis and design 
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features. For example: the highway design model 
(HDM), even new versions, become irrelevant for 

deciding on thresholds of rural road improvements, 
since the cost parameters ( for example the cost of 
human energy used in plying NMT), is inconsistent 
w ith the motor fuel pri ces and other features built 
into the HDM. We have, therefore, used in Bangladesh 
and other countries in South Asia, a different approach 
to economic analysis of rural roads, based on the 
resource costs involved in operating NMT on 
unimproved and improved roads . In the case of 
Bangladesh, the rates charged by ri ckshaw-van 
operators are higher by about 50-60% on rough 
unimproved roads without drainage structures, 
compared to rates charged on improved roads; given 
the competitive nature of the rickshaw market, this 

differential is taken to reflect the food costs and other 
costs needed to ply the vehicles on the unimproved 
roads; it has also been found that rickshaw van 
traffic increases significantly on improved roads, along 
with the emergence/increase of motorized traffic). 

Similarly, we found road design features have to be 
suitably adjusted for NMT; we found from user surveys 
in Bangladesh that NMT users (particularly rickshaw­
van users) complained that they often fa ll into road­
side ditches, whenever they give way to the occasional 
bus or truck passing the road; we therefore found it 
appropriate to provide for hard shoulders for the high­
NMT traffic rural roads, in the interest of safety and 
efficiency. 

We also found it relevant to study /encourage 
improvements in the traditional design features of 
NMT, in order to make them more efficient (more 
traction with same effort) and more safe. In view of 
the large scale benefits to masses of people using 
these vehicles, the World bank has funded, jointly 
w ith the Swiss Development Cooperation (SDC), a 
project component to help improve the design of 
existing rickshaw vans in Bangladesh. This work is 
being done through local NGOs w ho c lose ly 
work w ith local users, designers and producers of 
these vehicles; this work is showing good success 
already. 

4.3 Rural transport improvements help alleviate 
poverty 

We have found that improved rural access helps 
reduce rural poverty in many ways; through health 
centers and school facilities for the rural poor; and 
by givi ng careful consideration and efforts, we can 
design projects w ith features to maximize the 
impact on poverty reduction. Emphasis on continued 
and more efficient use of NMT as part of rural 
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. 
roads projects is very consistent with efforts to help 

alleviate rural poverty. The poor can easily afford 
NMT and many poor are emp loyed as NMT 
operators, improved rural access enhances in many 
ways opportunities for the poor to get more employment 
and income, and better education and hea lth 
facilities. Where appropriate, project designs can 
be adjusted to include components for planting 

trees alongside the rural roads(as done in Bangladesh) 
and for employ ing regula r road maintenance 
teams, en hanc ing environmenta l qua li ty and 
susta inab ility, while al so giving poo r people 
opportunities for work. In Bangladesh, such programs 
have helped destitute women groups to find income 
and productive employment. Measures to promote 
use of labor-based technology, with appropriate small 
equipment, wi ll also provide productive employment 

to the rural poor, in addition to leaving a sustainable 
and affordable skill in the rural areas for future road 
maintenance. 

4.4 Emphasis on road maintenance to ensure 
sustainability 

A lesson learned by the countries and financing partners 
in South Asia, as in other countries, is the paramount 
need for ensuring that adequate maintenance funding 
would be available and maintenance would be done 
efficiently and regularl y. The projects supported by the 
World Bank make serious efforts in these areas. In 
Bangladesh, for example, Government has guaranteed 
the allocation of adequate funds for rural roads 
maintenance in the whole cou ntry, as part of the Credit 
agreement for the ongoing project; the annual amounts 
have been mutually agreed, and the Government of 
Bangladesh has honored this commitment. The 
LGED, the project agency wh ich is also in charge of 
most rural roads in the count ry, has set up a 
maintenance engineering cadre to add respectability 
and better responsibility for maintenance functions, 
and many efforts are under way to further improve the 
efficiency of selecting and implementing road 
maintenance works. 

Another lesson is that maintenance wi ll be done better 
if local governments (such as Panchayats in India) are 
given more responsibilities and funding sources for the 
purpose. Recent examples from many Indian States, 
such as Kerala in South India where such autonomy 
has been given to local governments, testify to great 
success from such initiatives. 

4.5 Emphasis on building up local small contractor 
capacity, and using labor-based technology 

The South Asian experience shows that both the 
above strategies are important ingred ients in making 
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a successfu l and sustainable maintenance policy, 
and in encou raging local skills and enterprise . 
There are numerous examples of success in this 
regard. We also fou nd that a consistent national 
policy for en couraging small contractors with 
training and assistance for acquiring small equipment 
involving the pri vate sector as far as possible wou ld 
be important for success in these areas. 

5. Conclusion 

This paper presented evidence from a number of 
research studies in South Asia on the strong l inkage 
between road development and soc io-economic 
development in rural areas. The findings of the studies 
demonstrate that " rural accessibil ity" is a major 
contributor to agricultural productivity and output, to 
higher school enrolment level of boys and girls, and to 
more employment and income earned by the poor and 
women. 

Studies show that the first major socio-economic 
impacts come from the provision of basic access (kutcha 
roads); further improvements in the quality of access 
(such as all weather paved roads) bring significant 
incremental benefits. 

The paper also presents ongoing studies in India, 
Bangladesh and Bhutan, with improved methodology 
to further study the impact of rural roads. The ongoing 
studies use improved statistica l techniques and analyses, 
and would give greater focus on poverty linkages, and 
quantification of social benefits associated with rural 

roads/ rural transport services. 

A recent study in Bhutan shows that social benefits 
of education and health provided through 
improved road access can be quantified. If all benefits 
are fu lly accounted for, justification for rural road 
investments becomes obvious and stronger, even in 
remote areas. 

The last section of the paper looks at the lessons learned 
and successful experiences in South Asia. These 
experiences indicate that local level community 
parti c ipation at the stage of planning, funding, 
implementation and maintenance is crucia l to make 
rural road interventions more efficient and sustainable. 
It is also important that there is assurance of funding 
for the maintenance of the project. Experience further 
points to the need to incorporate the role of NMTs 
in rural transport projects. Lastly, and very importantly, 
the experience also suggests that rural transport 
interventions can play an important role to alleviate 
poverty in rural areas, and that projects can be designed 
to enhance their poverty impact. 
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Jan Johnston, 
Chairman, REAAA Technical Committee 

feature of all special sessions at the XXIst World 

Roads Congress was the preparation of a brief 
statement of conclusions. This not only served 

as a summary statement for use in the closing session 

at the Congress but as a set of " recommendations" to 
the organisers, in this case both REAAA and PIARC. 

What follows is my attempt to capture the key points 
and suggestions for action from the papers but, more 
importantly, from the discussion (as readers are able to 
draw their own conclusions di rectly from the papers). 
I am indebted to Dr Theo Michels, w ho acted as 
Technical Secretary for the workshop, and drafted the 
summary statement for use in the closing session. I 
have drawn on this summary in preparing w hat follows 
as well as on a videotape of the discussion. I accept 
full responsibility for the fo llowing statements. They 
are my opinion and shou ld not be interpreted as 
representing the views of any o rganisation o r 
association. 

Key Conclusions 

1 . Secondary road systems comprise a v ital but often 
overlooked and underfunded part o f the rural 
transport system in developing countries. 

2. This occurs because existing investment decision tools 
rely largely on conventional economic bel")efit criteria, 
particularly the movement of goods to market, but 
this is not where the major benefits from rural 
secondary roads accrue. 

3. It also occurs because the theory and practice of road 
engineering has developed largely w i thin the 
environment of major roads (the professional culture 
is a "big roads" cultu re). 

4. Research has shown that the key benefits of rural 
secondary roads accrue in improved school ing, 
improved health , agricultural productivity and 
poverty alleviation; that i s from accessibility fo r 
local communities to services and to ideas rather 
than from efficiencies in getting goods to market. 

5. It follows from this that creating and maintaining 
access (across al l seasons) is the critical objective. 
Thus all weather maintenance is more important than 
the conventional focus on priorities related to design 
standards driven in turn , by traffi c vol ume 
considerations, especially where those volumes do 
not adequately take into account non-motorised 

traffic. 

Recommendations 

1. <;:reating a separate institution to plan for, design, 
construct and maintain secondary rural roads, possibly 
under that arm of government responsible for poverty 
alleviation and general social development. This 
would align the institutional goals more closely w ith 
the expected benefits rather than the present system 
where all roads are assessed using (for the most part) 

criteria biased towards primary roads. (There are, of 
course, many ways of achieving the same objective 
and it may be that improvements in the effectiveness 
of local government institutions is the key need). 

2. Developing new investment decision tools which 
include a far wider range of criteria in order to ensure 
that all the potential benefits of investment options 
are fully considered. There is no doubt that secondary 
rural roads cannot compete successfully w ith primary 
roads under current investment decision criteria. This 
would require a substantial investment in research 
and this should be considered by the international 
funding agencies as well as by organisations such as 
REAAA and PIARC. 

3. Shifting the emphasis in secondary rural road 
management to the establishment of all year 
trafficability, that is on maintaining accessibility to 
local communities for it is clearly accessibi lity that 
underpins all the critical benefits. It may well be that 
special design criteria and maintenance intervention 
criteria require development for such roads as a 

separately identified category. 
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Invitation to the 1 Qth REAAA Conference 
4-9 September 2000, Tokyo 

Preparations for the 1Oth Conference in Tokyo, to be held for the first time in Japan in 

REAAA more than a quarter of century history, well underway. Three operating committees 

ex ist under the Executive Committee chaired by Mr. Hiroshi HAGIWARA. They are 

Technical Papers Committee headed by Dr. Yukihiro SUMIYOSHI, Finance Committee under 

Mr. Akira MOTOMURA and Conference Management Committee led by Mr. Tadashi KONDO. 

(Figure-1) 

Figure 1: Structure of 1 01h REAAA Conference Organizing Committee 

Executive 
Committee 

(Secretariat) 

Finance Committee 

Technical Papers 
Committee 

Conference 
Management Committee 

So far, 370 abstracts from 30 countries have been submitted as shown in Figure-2 . This is well 

above original planning forecasts. Given this number of papers, the Secretariat, along with the 

Conference Management Committee, is planning a variety of formats in the technical sessions 

for presentations and/or discussions. Some of the sessions may take the form of a workshop or 

a round table discussion depending on the number of papers and partic ipating countries in 

given subject areas. At the same time, the Secretariat intends to classify the papers in accordance 

with the sub-themes of the conference and arrange them in a program such that the participants 

can attend as many as possible. The general concept will be included in the 2"d Circular (end 

of March) and the program will be finalised late July or early August in Pre-Program, both of 

which will be distributed to all concerned. 
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Figure 2: The Number of Abstracts in Subject Areas 
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The Conference Secretariat shall be happy to provide the Second Circular on request by mail, 
e-mail or fax. 

1. Date 

2. Venue 

September 4-9, 2000 (8 and 9 are for Technical Tours) 

Keio Plaza Hotel (Shinjuku, Tokyo) 

3. Main Theme :Road Development for 2P1 Century 

4. Sub-Theme: a. Road Envi ronment 

b. Road Safety and Security for the Daily Lives 

c. Road Technology and Efficiency of Road Traffic 

d. Road Financing, and Public and Private Partner ship 

e. Road Development and Policy 

5. Host Road Engineering Association of Asia and Australasia (REMA) 
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6. Co-host Japan Road Association, 
Express Highway Research 
Foundation of japan, 

Express Technology Center, 
japan Highway Landscape 
Association, 

Japan Civi l Engineering 
Contractor's Association Inc., 

japan Road Contractors 
Association, 

japan Association of Steel 
Bridge Construction, 

Japan Prestressed Concrete 
Contractors Assoc iation, 

japan Civi l Engineering 
Association, 

7. Participants: About 1000 Road Engineers 
from World Wide are 

expected to participate. 

8. Language : English 

9. Technica l Session: 

More than 350 technical papers submitted 
from 30 countri es (23 countries in Asia 
and Australasia, 1 from Africa, 6 from 
Europe, and 1 from the US) are cl assified 
into five sub-themes and detailed topics 
accordingly, several technica l sessions are 
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to be held for presentation and discuss ions 
among participants. In parallel to these 
technical sessions, a special session on 
"Toll Road System" is also arranged, which 
is presented by both the World Bank and 
Ministry of Construction-Japan. 

1 0. Keynote Address: 

Keynote addresses are scheduled everyday 
by prominent persons. 

11. Technical Tour: 

Technica l tours are carried out during and 
after the conference to introduce the status 
of road construction and maintenance in 
japan. Several tours such as ITS facilities 
and the Tokyo Wan Aqua-line (Trans Tokyo 
Bay Highway) , road statu s in Tokyo 
Metropolitan, and Highway Oasis, a new 
highway facil ities, to name a few. 

12. Registration: 

Please refer to the Second Circu lar of Home­
page for detailed information of conference 
registration. 

(in japanese Yen) 

Early Registration Standard 
by 30 June 2000 Registration 

after 1 July 2000 

Non-members 60,000 yen 66,000 yen 
of REAAA 

Members of 54,000 yen 60,000 yen 
REAAA 

For any inquiries, please contact: 

Secretariat for the 1 01h REAAA Conference 
c/o Expressway Technology Center 
3-7-2, UBE Bldg. 9F, Kasumigaseki, Chiyoda-ku, 
Tokyo 100-001 3 JAPAN 

Tel: +81-3-3503-2340, Fax: +81-3-35 19-5092, 
e-mai I: reaaa @ extec.or.jp 
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